PCT 



I I f J g 




(51) MIEftl*#?g6 


Al 


(11) SR£fW!## 


WO98/08828 


C07D 265/32, 413/06, A61K 31/535 








(43) BB&NB 


1998^3/J 5 (3(05.03.98) 



(21) 

(22) SRffligp 

(30) ffi5fe«rr~* 
#«B¥8/242542 



PCT/JP97/02970 
1997<F8£ 26 P (26.08.97) 

1996^8^ 27 0(27.08.96) JP 



(71) misA wmiifcKi-^xomfcmfc^x) 

P W^lfc5S£!i:(NIKKEN CHEMICALS CO., LTD.)[JP/JP] 
T104 Jfc#«**E«MSTB4#l4* Tokyo, (JP) 

(72) ; &J;rj 

(75) mm^/mmx (*h£ov*to;w 

IS SEP(INA, Shinji)[JP/JPJ 

\1\%W H]gR(YAMANA, Kenjiro)[JP/JP] 

if pg^"(NODA, Kyoji)[JP/JP] 

f 330 *3EJR*Sffi*«m"lTB346#» 

0Wfc**3t£tt *S»JE3frt Saitama,(JP) 

(74) ftJSA 

#S± ^ET ffl *, ft(ISHIDA, Takashi ct al.) 
T105 mmmm&ffi; PHT 0 5#1^ 
#fufc»****Br Tokyo, (JP) 



(81) CA, US, mWftn (AT, BE, CM, OK, DK, ES, 

Fi, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Titlc: 2-PHENYLMORPHOLIN-5-ONE DERIVATIVES AND PHARMACEUTICAL COMPOSITION COMPRISING THE 
SAME 

(57) Abstract 

2-Phenylmorpholin-5-one derivatives 
represented by formula (I) (wherein Rj 
represents an alkyl group having I to 8 carbon 
atoms, a cycloalkyl group having 3 to 7 carbon 
atoms, or an indanyl group; R 2 represents an 
alkyl group having I to 4 carbon atoms; R 3 
represents H, an alkyl group having 1 to 5 
carbon atoms, or the like; R, represents H or 
an alkyl group having 1 to 6 carbon atoms; and 
R 5 and R* represent each H, an alky] group 
having 1 to 5 carbon atoms, or (he like), optical 
isomers or pharmaceutical^ acceptable salts 

thereof, or hydrates or solvates thereof, and a pharmaceutical composition comprising the same. The compounds have a potent 
phosphodiesterase (PDE) IV inhibitory activity, and bronchodilatory and anti-inflammatory activities. 




(D 



(5 7) £fc 
* ( I ) : 




>f y^ri/vS^, R 2 liC i- C 4 ro7^ + ^SS: > R 

] 

±ia^^^«^V^*^^^o:^xy-^ (PDE) IVBlffffl 



A L TA*y<-T ES 

AM 7/M=7 FI 

AT *M7 FR 

AU *--*h7'J7 GA 

AZ TlfAA-f GB 

BA jHX=7'i^xdirt GE 

BB /<*/<K* GH 

BE GM 

BF 7**1" 7TV GN 

bg 7**97 gw 

BJ ^<fy GR 

BR ^7 5?* HU 

BY I D 

CA IE 

CF «P*77!)***PB IL 

CG ayrf— IS 

CH *-f* IT 

CI a- h ' 9*7— A> J P 

CM KE 

CN (PS KG 

CU KP 

CZ fx^*»8 KR 

DE My KZ 

DK LC 

EE LI 



KB 

#-* 
*=7 

a* 

*-7 



LK XV?y* 

LR !I^9T 

LS VV h 

LT 9 hT-T 

LU W*irf*'9 

LV JY+tAT 

MC *ta 

MD **K?r*MI 

MG vy**** 

MK ifcKgTfc-** 

7*-<7**iB 

ML v»J 
MN 

mr *-y*^7 

MW 

MX >*V3 

NE ^i^-A- 

NL t7Xy 

NO M!)x- 

NZ = »--5>-?*K 

PL #-9^K 

PT Mr*** 

RO As—v^T 

RU ovriu 

sd ^-y^ 



SE ' 

SG ^^<fjK-/W 

S I *n ?x-7 

SK *n?r*T**]B 

SL k >i7^ 

SN 

SZ *75>7VK 

TD *"*-K 

TG h-=* 

TJ ^i^^^^y 

TM *-*9*s 

TR h/U3 

TT K V K • K^=r 
UA 

8S IS"* 

UZ ^x^***;/ 

VN ^xhtA 

YU 3.-=fX^K-7 

ZW *s>s<7~x. 



WO 98/08828 



PCT/JP97/02970 



m m g 

*JftWtt*^* i>xXx -5 --If (PDE) IVR&Sftffl £ £ «r 

ft it ¥»«©&»*> J: tfffe£«HS© «*!©«« KM:, JfflBSrt -tr 77 
> K > y-b>yt-T*ScAMPi<H^LTfcO, :®cAMP 
Ii*x^xxr5-lf (PDE) K X o T$7# $ tl* Jgtttt 5 ' 
-AM Pitt So P D E i:«k C £ KJ: 0 c AMP 

©«s*±#$#ftM\ a<» *n 

6 [Eur. Respir. J., 7, 579 (1994)] 0 3? 
ft £ T-IC N P D E (i 5 fiHI© 7 <f* V If -t* A ( P D E I ~ V ) 
SttTfctK f tlt»0^^^1{iiti;jS:CTl/AoTt^ [Tr 
ends Pharm. , Sc i. , 12, 1 9 ( 1 9 9 1 ) ] • 

ztm. p d e©#7>t y-yw ^iznti^mtfjtimwM^, %k* 

temmtpfctS^TfemtlZ c AM P©±#£ htz $> 

PDET-fVfUon IVS!©4#flfl<Jtt|fi«&]Ji N $£JBI&© 
- £*<«£$ft [T h o r a x, 46, 512 (1 
H 1) ] , 11 [J. Pharmacol. Exp. Ther. 
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, 266, 306 (1993)], .&J»ffe [Br. J . P h a r m 
a c o 1 . . 1 1 2. 3 3 2 ( 1 9 9 4 )] £ 
ffetk IBMtSE [Nature Medicine. 1, 244 (19 
DO] I 31 ] [Clin. Exp. Immunol.. 1 

0 0. 1 2 6 ( 1 9 9 5 )] fc<fc*©e£fcffi£.fcKWffl £ % * t> ft 

>$©#»jrwp d ERa*»jT*&ns^*«©Bijftffl*fi*-r* 
ci/j<-c££<!:%*.£ft£o pde ivK4**«<£ia*ftffl * 

{fc^ttt LTIi, TIE5t©n ») ~f v U (ftMDB 5 0 - 1 5 7 3 6 0 



cnw^Mct, p d e \v\z<%mtfi}temw&m? 4"t&«<£fci (# 

MOB 6 2 - 2 8 1 8 6 4 *B<$!* 5 1 2 8 3 5 8 ^&8L 

WO 9 4/1 0 11 8 -t&fR, WO 9 4 / 1 2 4 6 1 #M 
¥ 5 - 1 1 7 2 5 9 fif«, #ri¥7- 1 0 1 8 6 l^&IR, WO 
9 5/0 3 7 9 4 W09 5/0 8 5 3 4 ^&$g3?) T? * S 

T'(CEg*±i®ffl $ tl* ICl±M o Tfc if, MKWffitttt 
£fo©lii!fcj&<S*ftTl.»So MBS 6 4 - 6 2 6 2 ^£fg<C 

14, Tie-©^ (ID 
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(SS'K W«E-.Slcgfi|$tlTt)'«tV»7x-/US*^:L. R. (4 

k £ itmzfit zit&®i<o&i$,ipf8\fct l tubus $ nr*.* * 

o ft MOB 5 9-1 1 6 2 8 8 ^ & « IC ti % TsE-JM (III ) 



^M^, C, -C,,<D7^*;HS*fctt7x-;H*$L, c ft £ 
©S(4I!&& : £W LT t J: < , R 2 tt**jg?, C, ~C 6 © 7 ;u 
5 T-O{£*0»0 7 7 Jfcm^ ig^H?- *> L < U^M 
S^TBlftS*lT^ttJ;UC b - C , n©7 y - ;U7 

&t) ~e&ztint&m&. u + •> y ^ — -t? jro fiH'p ffl & w "T & -fb 

IT ge*fe£ftT^£ 0 # BUSH 1 3 3 0 8 1 2 1 
^&«tcM\ Tie-SSit (IV) 



(±ae^4 J s R 3 L < li&b K n * •> 7;U*;l/££ 

IU R 1 tiTK^H?, i£7;i/*;i/g, 7 i/fr^WZA I . R s 

ctO'R fi (4, ftJllr LT, **J!R?, {g; 7 )V * /I/ S L < (4 7 'J - )V 
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*H&9JlctE>Uf , ( I ) : 




(I) 



. (±££4^ R , (iffi&g£W LT cfc ^ C , ~C 8 OT/^^S 
; I&g&f LT «fcvc i ~ C 7 © □ 7;U*;Ug ; ttzlil 
> f-jis&Z&L, R, tiC, ~C< ©7 ju*jI>&&& L, R, (± 

R< li**!? ;lftli*WLTU^C, ~Ce ©7A>* 
;US ; * fctiB*a*W LT t> «fc < , »*«(?, 2 * ffi ? *> J: IK 
HBR?*^aitf nfcil>tt <itl fl©^-r nliRiPfcW LTUl^7 
•J-^S^SU Rs fc^tfR. fcU tn^ftttl LT> 7K*Ii? 
;iHIif UUl>C, ~ C « 07;l/ + ;H ; l^«?-*Lt 
Ui'C. -C, oi/^D7;i/ + ;H;lfcttI»SiSLTU 

<@©^T-P^?^^WLTfcctl>7'J-yUSi^t] TiJti52 
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-7 x-;t/*;u* y > - 5 yffcgfr, ^OjfefSttfrfeK tt 
T* * S ft & «V fc ck C tl b © ft & & £ # S* fife # i "f § E S£ «B fife ft # 

* ism £ fa. pde iviasftffl** ***?£ttfl:£«j©«*£ 

If o #|&W© 2 - 7 x-;i/t^-t 'J > - 5 - * >8t«#;6< 

H^PDE IVH§ftffl£WU »*i:*£S^ffl*J«kO { !aifeS^ffl* 

±K-»a (I) O^t^^OR, ©C, ~~C„ ©*«££(*#« 

Dt'A/I, n-7^yU8, 2 - y f- A 7 o f Ag, sec-^f* 
t-7f-;ug> n-^yf l, i - y y. *;u7 a t*;uS 
> n-^+WI/g, 1 - y 1-Jls< >j-Jl&^ l, l-^y^;U7^ 
^1, 2 - x f /l/^f n-^7f-;l/Sx n-t^f;Hf^ 

:nf.(iIjftiiLtADy>i^ ; ; - MI 

; ->7 J S ; 7 W S ; rtAtf ; 7 x-yl^i, h 'J AS, 

t7f;H, fcry^A/Jt, f7'/'J;H, fx-/i/S x 7U/l/g N 
* y «J JV&m<D7 'J-^S; •> ? d 7" d •> 7 nyf;H, 

•> ? a *s > f- •> ? n •/ AS^O y)n7 A* AS ; n 

7 ;i/ 4- AS ; # A'< * <f as ; 7;i/3 + <>i ; 7 ;u * A A *> - a 

m«LTi»tu<, utttticg&s^w-r* c , ~ c 8 ©7 

A + AIHT«> •> ? o 7 o £ Ay ^ AS, ^D^fyMfyl/ 
I> '/?D'<>f;Mf;H, •> ? n 's* <> Ay f-;H, l - y 
Ai/^D^nf/MfAS, l - 7 x - A •> ? a 7 o e A y f- A S 
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7t^)H, 4 - 7;^o7i^f 3 
-7i-;i/7oe;H, 4 - 7i-;i7f;H^ 5-7i-;K> 
2 - (l-t7fA) x^yi/S, 2 - ( 2 - tf U >>;U) x 
f;H, 2 - CO'7i^O) xf^i, 2 - (7i^fAt + 
•>) xf ^g, 2 - (/ xf;H, 3 - h*->) 7p 

h*;uS s 4 - (> h * >) ^fJVS, 2 - (^oyDk'iM b * 
•> ) if 2 - ( •> ? n ^ > ^ ;l/:t * v ) xf 2 - (2 

I, / ?n7f •>?D'<>f jH, •> 9 a ^ * •> A> £ N •> ? 

; 7 a* Ag ; tK®S ;-hoS; •> 7 7 S ; * A>#* 

ij ;ug x f-xx;us N 7 u Ag x *y y a$h©7 y -as ; •> ? 

A-g^© •> ? d 7 ^ + /I/ S ; ^D7A + ;H ; ii A A* 4 A-g ; 7 
A-n*->g ; 7/V + ;V*^t:x^Sf^tLT^tU < . Afttt 
lcl&g£*C-rs C , ~C 7 Ov/?u7;l/*^StLTli, 4-7 
x x Ai/ ? d /\+ ->;US. l - ^f^->^a^>f Ag^^^tf £ 

R, tltff^ L<ti> C, -C« 07/1/ + M ; iiltLT 
. B&g£W LT *> J:l>7 'J -/H, l»I**LTUl'7A/3 
*->g. MiitLTUl'Ci ~ C , ©S/ * o7 A* Ag^£ 

uzmfr^mzntL'pts. < t *> i ®©g£W-f * c, ~c , ®7 a 
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< tt* >?-Jl<&i><mif *>tl. IlcffiKli^f^l ; n - 7^ 

; 2-^f/^nh';H; y^nyDf;Mf;H; •> ? a 7 
: •> ? d ^ > i-Jl y ; l&S iLT, 7 * - ;u 

/I'S^f t-5C. ~C 5 C7;^/H; v ? O^y^/t/g ; •> ? n 
* •> ;l/ g : 4 - 7a. — ;U->^o/\+i/;uSfcL< (i '2 - 4 > y — 

, sec-7*f-;US, t - 7 ;H£ H ^ £ ti # £ L < li / f- 

R 9 £ iZttTkMW.Tfr&if i>ti. R, (DC, ~C 5 ©fifiUL 

< li#tt§j|7;b*;i/»<h LT(±. ^f;l/S, x^;H, n - 7 n t° 

V 7*o fcT;U£. n-yf/H, sec-7^;l/g. t-7 

h L < (i#i&$7;U*^gli, LT^dY >i? ; tKKS 

f- 7 7 'J fxz;Hf) tfcli7;l/3 + y^ 

;^"-;H^tLt^TU(, HftftJCl&g^Wr £ C : ~C 

Ss 4-7a*^>^;H, 7i^jH, 3 - 7 x -;U7* d M )V 
l> 4-7i-;l'7f-;i/S, 5-7i-;K>f;H > b''J^;M 

1 - + 7 ? u > y 2 - t7 j'bvyf ;H?i^if 
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-;Hiuii7x-)H, h'j^Sx t7f try***, 

2-7-7 3-7a^n, 2-fy^;H, - nf 

R 3 HTJfH<li> 7X#H? ; C , ~C, <D7 Jl*)l& ; /> 

C 3 ®7;i/ + ;i/$H< liT-tr^/uga^tf £tu MKff t I < li 
tK^^?. > f-;us. if-**. ^> ^/u£, 2 - tr y f-A> 

«7)«a7;v*;HiUli, / f^i, x^;ug N 7*Df;H > 
^v7ot';H, 7fiH, sec-7f;Hs t - 7' ^ ^ 

v/vl/g^^tf &tu R< ©gfcg£W LTl>T 
i^7'J-^SHtli7i-;H^ 4-/f;i'7i-;H < 4- 
?dd7i;;H, h'y ^^US. f7 l /'JiH, f-x 7 'J 

R< £ LTfiF* L < li, TR^JgC?, C, ~C 3 ©7;W*^S. 7 

r 3 fcj:o'R 6 iifnfnaiLT**i^*i^n, r* & 
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s ^f;H, s ec-^f;H> t -7f ;H, ^ > f - /U * , ^ + 

; •> 7 y S ; 7;7S; Jl ** * > /P £ ; •> ? d ;U + ;Ug ; /> d 7 
; # )\/'<*: 4 Jl<& ; 7;l/a + yi ; 7 ;u + yu ts )\y - 

olf^tf LTU^7 U -^SJf UUl^o Rs fcitfR 
6 (if tifnft4lfc7'J-;l/SiLT(i, 7x-;H, b *) Jl<& 
, *-7f-;H£, 4 - y f- ;l/7 x 4-?Dn7i^/H, e 
'Jv'/HS. f 7 7^/1/1, f ii^S, 7 "J ;U t> n, C 

ft^ttli&gi LT^ D y >lf ; ; ^771; 7; 7S ; 

;U +* * > ;l/ S ; 7/V + ;H ; i/ ? D ;U 4- ^ S ; ^P7^*iH ; 
* -r ;uit ; 7^n^y$ ; 7;^;i/*;^'-;H^t LTt 

«fc 

±25-«i$ (I) ©i't&4»li*3F&*lgi : F£W Life 0 > ±^lt 
-Uftit ( I ) ©ffc£1fc*sJ:tf*©#¥Httfc©ttk*fci!Jlfc££tt 

s&k* ±e-itta; (i) ©ft£i^ ^ oi^st 
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±e-*sc (i) oft^«« / ^»ioR«*»*^*>'a-rH Tie® 

So 




mo) 

TMS-CN 



2nl 2 




(V) 



XII (3) 
O 




cvno R 5 Rg 



(IX) 




R 5 
Re 



R,0* 



XII (4) 




X«<5) 

o «g 

R 5 Rg R 3 ~Z (XI) 



OTMS 



(VI) 



XII (2) 
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_hEE£EI4 , ©fl:£1& (X ) tsxti (XII ) (i, ^"i*nt>±E- 

( i ) ©^k^^^ii^t- So 

III ( 1 ) : &&!©;£& [Philip Boudjouk e 
t a 1. , J.Chem. Soc. Chem. Comm. ,5 
4 ( 1 9 7 3 ) ] KfclK yf^lft (R < fr7k%m=F<Di§i&tt 
7/l/fk F^i<*) (V ) izt&m&<D3t{tW®0ft&T, h'Jy 

f-;u : > <j ;u->7*- hs-sfss-tt, - h >j Jimm& (vi) 

So 

Iff ( 2 ) : - h 'J ;H8*gf* (VI) [W. E. Pa 

rham et a 1. , Tetrahedron Letter 
s. 923 (1971)] (Cftt^ 7k%it 'Jf n7il/Uf A| 
©StcSiIK £ *K 7;; 7;HJ-;l^aj|ft (VII ) ^t&mtZo 
II (3) :7;; 7 )H (VII ) iaiJxfA7 ^ 

t° ^ >^<Z>£g®#£T. 7**^ 5 >f KS (VIII) (x$ 
x, Yii^py^i^^t) *k&$i (ix) 

xm ( 4 ) : <k&% (IX) £7kBHk^ H) i )i<> TklMk* 'J A 
, 7-MHi»> r**>F, iJ 'J * A t 7 h * •> b\ 7k * -fb f 
^loiSi: <k Otf^fllg^-tK HJSMb^to (X) ^£^&-rs 

o 

IS ( 5 ) : (X) fc$ btwTK^^k^ h »5 

IeTn T;t/*;i//N^ 4 K (XI) (jt<K ZliAof >S?^$t) 
*R£3tf*£, ^k^fel (XII ) *<ibti5. 

1 1 
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<ok&®frt> Atony* &iz£'3^xhf$.T'% . mx-ii* h ym&w 

(V ) (i. £*D©#& (W09 4/1 0 1 1 8^-2 fB) <c J; 0 S!l& 

Ltffl^HSLtlfflttUl^ ID, III, *«□ L < (ifl 

> *! □ #1 © *§ £ tc te¥L & , T' K ^ 8f , n-yx^-^K > a H £* 
© R^ S"K *;l/iK*'>yf->Hr^D-X*^->'>A % t F o 4 > ^ 

'J>87^^>H, fjjxf u>?*'J mt i* 

i* © 7f 2R #J > t Fo^^ofJUryl/n-x, t K n + •> 7 a £ * 
y. f- ;u -b ;i/ d - x „ # ;u ** * •> ^ f- ;Hr ;u o - x „ # y t' - ;u 7 ^ 
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iWO^b^tti LT. 1 BiO. 0 1~10 00mgT& 

D, If t L < tt 0 . 0 1-1 0 0 m g mft. £tt 

> piB»jft4o#j**cj: o«:tii&* s c t^Kcjf t u>o file 

1 B&vmm (*%we>4k&®) it, i b i el' t tzttm%r a mz 

fc^tl BC2E|fcL<tt3|gK»^Ta4LTfcJ;t>L, fflfcft 

JtWit&mt IT, 1 IHIO. 0 0 1~1 0 Orng^I^S^^ 
tzltfflX&StZ C £^»t LUo 

i 

2 - (3, ^y7i-^) * ;U » 'J > - 5 - * > ( % l 
©Jt£%lN o . 1 ) <D&f& 

(1) 2' - 7 ^ 7 - 1 - (3. 4-^^->7i;/l/) x^y- 
;b 

3, 4-^yh*->^>XT>l/7 i tK2. 0 0 g ( 1 2 . 04m 
M)atfhU>f-^S/U^->7*-hl. 5 7 g ( 1 5 . 0 4 m M 
) u > 1 m 1 $*7?jBH*L a •> 

ttffi$&8. 5 m g < UaA., 2 tifF£\ fit W L tz o i^^tCO^ 

**0t;»C»iPL/:**ftyf">i»7^5-«>Al. lOg (2 8 
. 8 8 mM) O^iix f* 5 b Kd 7 5 > 1 2 Oml^/SlcITL, 

**?S*-e»«lL<£A<t»*2inl*ft«aE<ftlx.. 1 B*Riiflm L 
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a6, cot t&KJCtcffli^S C <ta<T-£ So 

'H-NMR(400MHz, CDC1, ) <5 2. 81 (1 
H. dd, J=12. 70.7. 8 1 H z ) , 2. 98 (1H, d 
d , J=12. 70, 4. 3 9 Hz) , 3. 87 (3H, s). 3 
. 89 (3H, s)> 4. 58 (1H, dd, J=7. 81, 4. 
3 9 H z ) , 6. 84 C1H, d, J = 7. 8 1Hz) , 6. 87 
- 6 . 9 2 ( 2 H. m) 

(2) 2 - (2-?DO?t F7; F) -1- (3. 4-^ l> + 

i/ y x — ;u ) x 9 J - ji 

2 - 7 ; y - 1 — (3 ., 4 - i> ^ h * •> 7 x 
. 3 8 g ( 1 2 . 0 7mM) &y t> 'J if ^7 ; > 1 . 83g(l 
8. 1 OmM) *ft*f h7bFn77>9 5mli:»»L, 0 t 
K«HILtt*<6^oPTt7 % ^?n5'f Kl. 5 0 g ( 1 3 . 2 7 
mM) «riD^, & * IC Jc H L <> -ft«#Lfc&, 

(3) 2 - (3, 4 - ^ > h * •> 7 x - ;U ) * ;l/ * 0 > - 5 - * > 
2 - h7; F) -1- (3. 4 - : J / h * •> 7 

x^y-;l/3. 3 Og (1 2. 06m M) RtfTklMtrt 'J 
9A2. 98g(45. 2UM) / -A J 0 Om 1 

1 4 
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BftOlI&Jifc&fcSfco C ©ffi£j?fe#j£7 7 -v •> a 9 n -7 h r 5 7 

^ - ( s i o : ; ftBif^^ y> 4 % y ? j - ji/mm*-* ;u©$s 

1 . 4 7 g (JR$ 5 1. 4 %) Zmtio 

'H-NMR (4 0 0MHz. C D C 1 3 ) <5 3. 48 (1 
H, ddd, J=12. 2 1, 2 . 93, 2. 9 3 H z ) , 3. 5 
7 (1H, dd, J = 1 2 . 21, 10. 2 6 H z ) , 3. 89 ( 
3H. s ) , 3. 91 (3H, s ) , 4. 35 (1H. d, J = 1 
6. 6 0 H z ) , 4. 45 (1H. d. J = 1 6 . 6 0 H z ) , 4 
. 72 (1H, dd. J = 1 0 . 26, 2 . 9 3 H z ) . 6. 19 
(1H. broad s), 6. 86 (1H, d, J = 8 . 3 OH 
z ) > 6. 90 (1H, dd. J = 8 . 30, 1. 9 6 Hz), 6 
. 94 (1H, d. J = 1 . 96Hz) 

xnm 2 

2 - (2 - i/fvO* S * •> 7 x ~ ;U ) ±jb± 
'J >- 5 1 (Dit&WN o. 2 ) CD£f$ 

(1) 2 - 7 x J - \ ~ ( 3 - v 9 VK> f- fr* * i/ - 4 - > h * 

£1101 1 ( 1 ) £ l», 3 , 4 - ; J J h * i/1 >X 

7 ;U ^ k F0i^*)i:3-^^n^>f;^ + i/-4-^ I* * > 
^7^fb Kfcttffl U 2 - 7 ; 7 - 1 - ( 3 - > * 

D^>^yl/^-+>-4-y Ki/7i-*) i*/-yu£f#fc 0 

'H-NMR (400MHz, CDC I s ) <5 1. 57-1 
. 64 (2H, m)> 1. 79-1. 96 (6H, m), 2. 80 
(1H. dd. J = 1 2 . 21. 7. 81Hz), 2. 97 (1H 
, dd, J = 1 2 . 21, 3. HHz) , 3. 84 (3H. s) 
„ 4. 56 (1H, dd, J = 7 . 81, 3. HHz) , 4. 7 
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9 (1H, m)s 6. 83 (1H, d . J = 8 . 3 0 H z ) , 6. 
86 (1H, dd, J=8. 30, 1. 4 7 H z ) . 6. 91 (1 
H, d. J = 1 . 47Hz) 

(2) 2 - (3-->^o^>^;U^-+i/-4-^ h * •> 7 x x ;U ) 
>-5-*> ^»0>l l (2)~(3)£M©#&£ffl 
^ , 2-7; 7-1 - (3, 4-y> ht5/7xi^) x^-* 
© ^ 0 K . 2-7; 7 - 1 - (3-->^P^>^>'U^4-v-4- 

JR* 4 2 . 7 %) ^ifco 

'H-NMR (4 0 0 MHz, CDCh ) 6 1. 56-1 
. 65 (2H, m), 1. 8 1-1. 98 (6H, m) , 3. 46 

(1H, ddd, J = 1 2 . 20, 3. 42. 3. 4 2 H z ) , 3 
. 5 5 ( 1 H , dd, J = 1 2 . 20, 10. 2 6 H z ) , 3. 8 

4 ( 3 H . s ) . 4 . 3 4 (1H, d , J = 1 7 . 0 9 H z ) , 4 
. 44 (1H. d. J=17. 0 9Hz), 4. 69 (1H. dd 
, J = 1 0 . 26, 3. 4 2 H z ) > 4. 80 (1H, m ) . 6. 

19 (1H, broad s ) , 6. 85 (1H, d. J = 8 . 3 

0Hz), 6. 88 (1H, dd. J = 8 . 30, 1. 95Hz) 
, 6. 93 (1H, d. J = 1 . 95Hz) 

mmm 3 

2 - (3-^>y;U^y-4-y h^i/7i-;l/) ±±±V_>_ Z 
5-t> (^KDftMNo. 3 ) <D&f& 

(1) 2-7S/-1- (3-^>^lt*/-4- / K^7i 
x Jl) x ? j - ;U 

%m i en tmmo^mzm^. 3, k-v* h*x>x 

7;ifh K © *> 0 C 3 - ^ y : J * * -> - 4 - J h * •> 'O X 7 
AftF^flU *feft«02-7;;-l - ( 3 - > ; JJV* 
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* •> - 4 - > h * i/ 7 x - ) x ? > - ;U £ ffft 0 

'H-NMR (H0MH2, CDCh ) 5 2.71(1 
H, dd, J = 1 2 . 70, 7. 8 1Hz), 2. 85 (1H, d 
d, J = 1 2 . 70, 3. 9 0Hz), 3. 86 (3H. s ) , 4 
. 49 (1H, dd, J = 7 . 8 1, 3. 9 0 H z ) , 5. 14 ( 
2H, s ) > 6. 83-6. 92 (3H. m ) , 7. 28-7. 4 
4 ( 5 H, m) 

( 2 ) 2 - (3-^>i'*t + v'-4-y h + ^7x-A) * At * 

'J > - 5 - * y 

£%0U 1 (2) 2 - 7 ; y - 1 - (3. 4 

- : j t h + ->7x-;P) x ? y - ;u © ^ t> 9 (c , 2-7U - 1 - 
( 3 -O V ; y - 4 - t |> + i/7i-/i) x ? y -JUZ&m 

U 2 - [ ( ? P D T-fef-;U) 7;7] -1- ( 3 - ^ > i> ;l/ * * 
-> - 4 - > h*->7 xx;|/) y - & & 0 c©m 

*liL, ffi£flfc4&*»fco » $>ntzU&.fSLVs£? 5 -y •> a. * n v 
^77^ - (S i 0 * ; 9 0%Mxf-;U/^*-*>T®tii) T 
ftSIU &3tfe@#®a§efl:£^ (JR^3 1.0%) *»fc„ 

'H-NMR(400MHz, CDCh) 6 3. 41-3 
. 51 (2H, m) , 3. 89 (3H. s ) , 4. 32 (1H, d 
. J=16. 6 0 H z ) , 4. 41 (1H, d. J = 1 6 . 60H 
z ) , 4. 66 (1H, dd, J = 9 . 76, 3. 41Hz), 5 
. 16 (2H, s), 6. 35 (1H. s), 6. 89 (1H. d 
, J = 8 . 3 0 H z ) , 6. 92 (1H, dd. J = 8. 30, 1 
. 9 6 H z ) , 6. 96 (1H, d, J = 1 . 9 6 H z ) , 7. 2 

1 7 



WO 98/08828 



PCT/JP97/02970 



8-7. 39 (3H, m ) x 7 . 4 5 ( 2 H . d . J = 7 . 33H 
z ) 

nmm 4 

2 - (4-yh*^-3-7x*^;u;f*'>7x-;u) * ;u » U > 
-5-t> (ll^^lNo. 4 ) 

(1) 4 - / h * •> - 3 - 7 x * * /W * * > X 7 to t* t K 

-fV'<i"J>2. 0 0 g ( 1 3 . 1 4 m M ) „ 7 x * f- ;l/ 7 ;l/ 3 
- to 1 . 6 1 g ( 1 3 . 1 4 m M ) &. t>' h 'J 7 x ^ A> * X 7 > 4 
. 1 4 g ( 1 5 . 7 7mM) *fiif (• 5h Fo 7 5 > 5 0 m I I: 
& # t , C © &® lw -7 i f- 7 7 *7 * to iK * •> U - h 2 . 7 5 g 

(15.7 7mM) *SIi:Ta*«<*TLfc, 

%ntZo £ ©Sit * 7 5 v •> * 7 n > 5 7 * - ( S i 0 , : 2 
5 KftKi**/^*"* >T»HJ) K«fc 0 ft SI L /-co *$Tt:t^ 
tfe*U fcltfetttt©4 - / h* •> - 3 - 7 x* to* 
* •> > X 7 ;U -r t K 2 . 8 8 g (C$8 5. 5%)£iffco 

'H-NMR (4 00MHz, CDC1, ) <5 3.19(2 
H. t, J = 7 . 3 3Hz) , 4. 28 (2H, t, J = 7 . 33 
Hz) , 6. 98 (1H, d , J = 8 . 3 0 H z ) > 7. 23-7 
. 35 (5H. m), 7. 40 (1H, d, J = 1 . 9 6 H z ) . 
7. 46 (1H, dd, J = 8 . 30, 1. 9 6 H z ) . 9. 83 
( 1 H, s ) 

(2) 2 - 7 W - 1 - (4-n*->-3-7i*f^t*->7 
x - ;l/ ) x 9 J - to 

nnm i c i > £Htt©¥tt*ffl<^ 3. 
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7 J]/ t t V <D fr> <0 IZ. 4 - > h*-/ - 3 - 7x*^;U X 

- 3 - 7 x * > 7 x j -;u£}#^ 0 

'H-NMR (400MHz. CDC1, ) 5 2. 77 (1 
H, dd, J = 1 2 . 70, 7. 8 1Hz), 2. 95 (1H. d 
d. J = 1 2 . 70. 3. 9 0 H z ) , 3. 17 (2H. t. J = 
7. 32Hz) , 3. 86 (3H, s) N 4. 22 (2H, t, J 
= 7. 32Hz^ 4. 54 ( 1 H, dd, J = 7. 81, 3. 9 
0 H z ) ^ 6. 84-6. 90 ( 3 H,m) , 7. 22-7. 34 
( 5 H, m) 

(3) 2 - (4-y- h*i/-3-7x^f^t+->7i-;l/) 

mmms (2) <hE«©#££ffll,^ 2-7W-1- (3-^ 
> v> ;U ?}- * •> - 4 - /• h4->7x-;l/) x ? y - ;i, © ^ fc> 0 ic . 2 
-7; 7 - 1 - ( 4 - /• K*->-3-7x**;l/;t-*->7xx;u) 
x * y - L . ftf&lftiSgei^tt (lR$2 5. 7%) 

'H-NMR (400MHz, CDC 1 , ) 6 3. 17 (2 
H, t. J = 7. 3 2 H z ) N 3. 43 (1H, ddd. J = 1 2 
. 20, 3. 42, 3. 4 2 H z ) > 3. 51 (1H, dd, J = 
12. 20, 10. 2 5 H z ) , 3 . 8 7 ( 3 H, s ) , 4. 22 
(2H, t. J = 7 . 3 2 H z ) , 4. 32 (1H. d. J = 1 7 
. 0 9 H z ) . 4. 41 (1H, d, J=17. 0 9 H z ) , 4. 
66 (1H, dd, J = 1 0 . 25, 3. 4 2 H z ) , 6. 49 ( 
1H, broad s), 6. 85-6. 91 (3H. m). 7. 
2 3 - 7. 3 4 ( 5 H, m) 

nmm 5 
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> (& 1 gHfc&ftN o. 5 ) O ^^Sc 

(1) 3-7h*->-4-;<K*->^>X7;U-ftK 

-f v U > 6 . 0 0 g ( 3 9 . 4mM) > 3 -ft 7* £ > 5 . 7 
ml (4 9. 3 mM) &tfft7KJ&K*7 'J 7 A 6 . 8g(4 9. 3m 
M)-£fe*S>> f/^wK7 ; F 5 0 m 1 KfcflPU ££T~Bfc& 
ftltz'ik, :o»«*J»xf;l/3 0 Om 1 £flD/l TftfR L , tKT 

7^77^ - (S iO, :20 %ft»xf-;l///s + if >T-^tfJ) 

+ y (>*y<yX7^7t F8. 0 9g (i|X^9 9 

. 0 % ) £ o 

'H-NMR(400MHz. CDC1,) 6 0.99 (3 

H, t, J = 7 . 3 2 H z ) , 1. 46-1. 55 (2H. m) > 

I. 82-1. 89 ( 2 H, m), 3. 95 (3H, s), 4. 0 
8 (2H, t. J = 6 . 8 3 H z ) , 6. 98 (1H, d, J = 7 

. 8 1 H z ) . 7. 40-7. 46 (2H, m) . 9. 84 (1H 

, s ) 

(2) 2-7; 7 - 1 - (3-7*h + J/-4-n*j/7ii*) 
x 9 J - )\> 

nnm 1 ( 1 ) tmmo^mm^. 3, 4-^^^>x 

7 ;Ux t K o ^ *> >) tw 3 - 7* h * •> - 4 - y h * •> o X7 ;i/f b 
Kfcffiffl I. ftfeittlft© 2-7U-1- (3-7h*->-4-y 
h * 7 x x ;l/ ) x ? y - ;u £ # /c 0 

'H-NMR (400MHz, CDCI3) <5 0.98 (3 
H, t, J = 7 . 3 2 H z ) , 1. 49 ( 2 H. m) . 1. 82 ( 
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2H, m) , 2. 93-3. 01 (2H, m) x 3. 85 (3H, 
s) . 4. 04 (2H, t, J = 7 . 3 2 H z ) , 4. 71 (1H 
, m)s 6. 84-6. 98 ( 3 H, m) 

(3) 2 - (3-yh*->-4-^h + ->7i-;l/) * Jl * 'J > - 
5 - * > 

HJfefll 3 (2) iiiO$ft^ffll>, 2-7W-1- ( 3 - ^ 
y ^ JV * * •> - 4 - ^ h + •> 7 x - ;u ) x^ ;-;kd^6!)i:, 2 
-'7 ; y - 1 — (3-7'h + '>-4-y h * *> 7 x - ;U ) x^y- 
;i/*ffifflLx *H6H#©«Ha^^«J (JR*5 l. 2%) 

'H-NMR (4 00MHz, CDC 1, ) 5 0. 98 (3 
H, t , J = 7. 3 2Hz), 1. 50 (2H, m) , 1. 84 ( 
2H. m) , 3. 47 (1H, ddd, J = 1 2 . 2 1. 3. 42 
, 3. 4 2 H z ) , 3. 56 (1H, dd, J=12. 2 1, 10 
. 2 5 H z ) , 3. 86 (3H, s), 4. 03 (1H, t, J = 
6. 8 3 H z ) , 4. 34 (1H, d, J=17. 0 9 H z ) , 4 
. 44 (1H, d, J = 17. 09Hz) , 4. 70 (1H. dd 
, J = 1 0 . 25, 3. 4 2 H z ) , 6. 34 (1H, broad 

s), 6. 86 (1H, d, J=8. 30Hz)x 6. 89 (1 
H, dd, J = 8. 30, 1. 9 5 H z ) , 6. 94 (1H. d, 
J = 1 . 9 5 H z ) 

%um e 

2 - [3 - (2 -4 y?-ji<**>) H-y^'>7ix/y] g 
j±* y - 5 - * > (j& i ofl:£%iN o . 6 ) <d&i& 
(l) 3 - (2->r>^-yi/^ + >>) - 4 - / h * >^<y X7 yur 
t K 

4 (1) t Pl&0¥7££ffl 7x^f;l/7^3-/l/0^ 

t>*)iz s 2-oyy-;^fML, &*feH#©3- (2-f> 
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•>) - 4 - / ^^/X7/l/TtF (JR$ 62. 6 % 

) 

'H-NMR(400MHz.CDCl 3 ) 6 3.25 (2 
H. dd, J = 1 6 . 60, 3. 4 2 H z ) , 3. 46 (2H. d 
d. J = 1 6 . 60, 6. 3 5 H z ) , 3. 90 (3H, s ) * 5 
. 26 (1H. m), 6. 98 (1H, d, J = 8 . 3 0 H z ) . 
7 . 17-7. 21 (2H, m) , 7. 22-7. 25 (2H. m 
) N 7. 46-7.49 (2H, m), 9. 87 (1H, s) 

(2) 2-7;7-l - [3 - ( 2 - J y ? - )l * * i/ ) - 4 - > 
h * •> 7 x x ? / - ;u 

1 ( 1 ) 3, 
7 ;U -r t KO^^OCn 3 - (2--r>^-;U^ + ->) - 4 - y h 
+ H>X7^ft K^ffflU tfelft®2-7; y - 1 - [3 
- (I - 4 1/ f—to* * *s) - 4 - J h * •> 7 x -71/ ] x 9 J - J\s 

'H-NMR(400MHz, CDC 1 i ) 5 2 . 81 (1 
H, dd, J = 1 2 . 70, 7. 8 2 H z ) , 3. 00 (1H, d 
d, J = 1 2 . 70. 3. 9 1Hz) , 3. 24 (2H, dd, J 
-16. 60, 4. 4 0 H z ) , 3. 38 (2H, dd, J=16 
. 60, 6. 8 3 H z ) . 3. 81 (3H. s), 4. 58 (1H 
, dd. J = 7 . 82, 3. 9 1 H z ) ^ 5. 21 (1H, m)> 

6. 86 (1H. d. J=8. 3 0 H z ) ^ 6. 91 (1H. dd 
, J = 8 . 30. 1. 95Hz^ 6. 98 (1H. d, J = 1 . 

95Hz) , 7. 16-7. 21 (2H, m) , 7. 22-7. 2 

4 ( 2 H, m) 

(3) 2 - [3 - (2-^>^x/t/**->) - 4 - J h * •> 7 x x 
Jl ] *;l/*U>-5-*> 

2 2 
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nmm 3 (2) 2-7^-1- c 3 -k 

> 'J Jl * 4- •> - 4 - / \< * i/7 x-)l) -x * V - Jl © ri> *> *3 iC , 2 
- 7 W - 1 - [ 3 - ( 2 - 4" >*r.=:/l/jj-* •>) - 4 - > h 4- -> 7 

'H-NMR (4 OOMHz, CDC1, ) 5 3. 24 (2 
H, dd, J = 1 6 . 60, 3. 9 1Hz) , 3. 39 (2H, d 
d. J = 1 6 . 60, 6. 3 5 H z ) , 3. 48 (1H, dm, J 
= 12. 2 0 H z ) , 3. 57 (1H, dd. J = 1 2 . 20. 1 
0. 25Hz) , 3. 82 (3H, s), 4. 36 (1H. d. J 
= 16. 6 0 Hz), 4. 45 (1H. d, J=16. 60Hz) 
x 4. 72 (1H, dd, J=10. 25, 2. 9 3 H z ) , 5. 
21 ( 1 H, m) , 6. 08 (1H, broad s), 6. 87 
(1H, d, J = 8. 30Hz) s 6. 93 (1H, d, J = 8 . 
30, 1. 4 7 H z ) , 6. 99 (1H, d, J = 1 . 47Hz) 
, 7 . 17-7. 25 ( 4 H. m) 

2 - ( 3 - ■> ? p 4- •> ;u * 4 •> - 4 - y h^->7x-;u) ^;t/» 
'J > - 5 - * > 1 ©Jfc^ftNo . 7 ) <D&f& 
(1) 3-i/?us\lri/j\s*lri/-4-J ^->^>X7^ft K 
nmmi (1) £E»©#&*ffll,^ 7 x **JUTJl? -Jl<Dfr 
fr*}!^ •> ? n/\^-9-y -/USr&ffl L> 3 - y 9 o ^ 

* •> ;U ;J- 4- -> - 4 - > h + ->^>X7;l/ft K ( $ 2£ 4 2. 3%) 

'H-NMR (4 0 0MHz, CDCh ) <5 1. 23-1 
. 43 (3H, m)s 1. 53-1. 62 (3H, m), 1. 81 
-1. 85 (2H, m) , 2. 03-2. 07 (2H. m ) „ 3. 
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93 (3H, s ) , 4. 28-4. -3 5 (1H, m), 6. 97 ( 
1H, d, J = 8. 7 9 H z ) , 7. 31-7. 45 (2H. m) 
, 9 . 8 4 ( 1 H, s ) 

(2) 2 - 7 5 J - 1 - [ Z - -> 9 a i/ fr* * -> - 4 - J h * 
v 7 x - /U ] x * J - A- 

1 ( 1 ) £E«©#ft*fflt.K 3, 4-vyh + >OX 
7^rt K 3 - •> * p 'N * v )V * * > - 4 - J h * <> 

'OXT^ftFiffilSL, ffeitt0 2- 7;; - 1 - ( 3 - •> 
? d /\ * •> ;u * * •> - 4 - J ^i/7i-yl/) x ? y - jv £ % tz „ 
'H-NMR (400MHz. CDC I , ) 6 1. 25-1 
. 41 (2H, m)^ 1. 43-1. 64 (4H, m) , 1. 80 
-1. 82 (2H, m), 2. 00-2. 03 (2H. m), 2. 
79 (1H, dd. J = 1 2 . 20, 7. 8 1Hz) « 2. 96 ( 
1H. d d . J = 1 2 . 20, 3.42Hz), 3. 84 (3H, 
s). 4. 20 (1H. m), 4. 55 (1H. dd. J = 7 . 8 
1, 3. 4 2 H z ) , 6. 83-6. 98 (3H. m) 

(3) 2 - (3-->^a^\4->;U?l-+'>-4-y h*->7xx;l0 

*^*»j>-5-*> n&tfu (2) tm%<D^&zm ^> 2- 

7; 7 - 1 - (3-<>^;l/^ + «>-4-> h * •> 7 x - AO x ? 
y - ;W © >&Mb 0 K , 2-7U-1- (3-->^n^*->/U^-*i/ 
- 4 - y h*->7 xx/10 y L &*lfe@ft©&fe 

1*t£« (** 3 1. 9 %) zntzo 

'H-NMR (400MHz, CDC1,) 5 1.26-1 
. 40 (3H, m), 1. 52-1. 61 (3H. m), 1. 81 
-1. 84 (2H, m). 2. 00-2. 04 (2H. m) , 3. 
46 (1H, ddd, J = 1 1 . 72, 3. 90, 3. 90Hz) 
„ 3. 55 (1H. dd, J = 1 2 . 21, 10. 2 5 H z ) . 3 
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. 85 (3H, s ) „ 4. 20 ( 1 H, m ) , 4. 34 (1H, d 

, J = 1 7 . 0 9 H z ) , 4. 43 (1H, d, J = 1 7 . 09H 
z ) > 4. 68 (1H, dd, J=10. 25, 3. 90Hz^ 
6. 54 (1H, broad s). 6. 87 (1H, d, J = 8 

. 3 0 H z ) , 6. 91 (1H, dd. J = 8 . 30, 1. 95H 
z ) , 6. 95 (1H. d. J = 1 . 95Hz) 

HMflJ 8 

2- ( 3 - •> 7 p 7° p b° ;U y- h * -> - 4 - y h * 7 x - ;U ) * 
»'J>-5-t> (jlOft^ftNo . 8)(D£fifc 

(1) h * •> - 4 - y l> + ^>X7^fb 
K 

4 (1) £|nU$©^&£ffll^ 7x^f ;P7;i/a-;i/0^ 

-yJoypt'/M h * y - 4 - y h*'>^>X7^fk K ( JR * 
7 7. 4 % ) £ m ti o 

'H-NMR (400MHz, CDC 1 3 ) <5 0. 36-0 
. 40 (2H, m)> 0. 65-0. 70 (2H, m), 1. 34 
- 1 . 38 (1H, m)> 3. 92 (2H. d. J = 6. 84Hz 
). 3. 97 (3H. s). 6. 98 (1H, d. J = 8 . 30H 
z ) , 7. 39 (1H, d, J=l. 9 5 H z ) ^ 7. 45 (1H 
, dd. J = 8 . 30, 1. 9 5 H z ) , 9. 84 (1H. s) 

(2) 2-7U-1- (J-HD^o^y ^'/-4-> I- 
* *> 7 x - ;l/ ) x ^ y - ;U 

^Sfe^J 1 ( 1 ) iPlfllO^S^ffl^, 3 , 4 - : J / S + >OX 
7Kt K© J^fr *3 tc . 3 - <> * o 7* n f Jl / - 4 - / h * 

•>^>X7;l/ft K^ffiffll, *Hfel#©2-7;y-l- [3 
-•>?D7'Dt , ;M h * •> - 4 - y h + x-;l/] x ? y - ;U £ 
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'H-NMR (400MHz, CDC 1 j ) <5 0. 33-0 
. 37 (2H. m), 0. 61-0. 66 (2H, m) > 1. 34 
(1H. m) , 2. 79 (1H, dd, J = 1 2 . 69, 7. 81 
Hz), 2. 95 ( 1 H, dd. J=12. 69. 3. 91Hz) 
, 3. 86 (2H. d. J = 6 . MHz) , 3. 87 ( 3 H. s 
) , 4. 55 (1H. dd. J = 7 . 81. 3. 9 1 H z ) , 6. 
85-6. 9 1 (3H, m) 

(3) 2 - (3-^nyof;M h * •> - 4 - y h 4 > 7 x - 
) * ;U * U > - 5 - * > 

nnmz (2) tmn^o^m^m^, 2-ru-i - (3-^ 

> V )l* * i/ - A - J h * •/ 7 x ^ 7U) J- ? J - )l<b frt> <0 2 
-7W-1 - h * •> - 4 - y h * •> 7 x 

x?y-A<£{£fflL, MfeH(*©*E{k^«J (M5 2. 0 

%) *»yio 

'H-NMR (400MHz. C D C 1 , ) <5 0. 36 (2 
H. m) n 0. 65 (2H. m) , 1. 34 (1H. m)> 3. 4 
6 (1H. dt. J = 1 2 . 20, 3. 4 2 H z ) , 3. 54 (1 
H. dd. J = 1 2 . 20. 9. 7 7 H z ) . 3. 86 (2H. d 
, J = 7 . 82Hz) , 3. 88 (3H, s). 4. 33 (1H. 
d. J = 1 7 . 0 9 H z ) . 4. 42 (1H, d. J = 1 7 . 09 
Hz), 4. 68 (1H. dd. J = 9 . 77. 3. 4 2 H z ) , 
6. 86 (1H, d. J = 8 . 3 0 H z ) , 6. 89 (1H. dd 
. J = 8. 30. 1. 4 6 H z ) , 6. 92 (1H, d, J = 1 . 
4 6 H z ) , 6. 99 (1H, broad s) 

mwm 9 

2 - (3, 4-vMh*->7x-;t/) -2-yf/^^^'J >-5 
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(1) 2 - 7 ; / - 1 - (3, 4-^^h + ->7x-;U)-l-> 

HJfe^l 1 ( 1 ) 3, 4 - S^h* 

7^fh F©^^f)i:3, 4 - y h + -/T-bh7xy > £ & ffl L 

> Hfeteft© 2 - 7 ; 7 - 1 - (3, 4 - i^y h * •> 7 x-;U) - 
1 - y f- ;U jl * y - ;V £ m tz o 

'H-NMR ( 4 0 0 MHz, CDC h ) 6 1.47(3 
H. s)> 2 . 78 (1H, d, J=12. 2 0 H z ) , 3. 06 
(1H, d, J=12. 2 0 H z ) , 3. 87 (3H, s)s 3. 
90 (3H, s), 6. 85 (1H. d, J = 8 . 3 0 H z ) , 6 
. 91 (1H, dd, J=8. 30, 1. 9 5 H z ) , 7. 05 ( 
1H, d, J = 1 . 95Hz) 

(2) 2 - (3, 4 - i? > h * ■> 7 x - )V ) - 2 - / f- )V * ;U * U 

> - 5 - * > 

3 (2) £|H]$|©^££ffi^ 2 - 7 ; 7 - 1 - ( 3 - < 
>y/u**«>-4-;» ^i/7i-;i^) .x. * y - -rt/ © *> % 2 
-7; y - 1 - (3, 4-^yh*->7x^;u) - l- y^^Ui^ 

y-^^ifflu $n&m&(Dmzit&® (jr*3 2. 4%) 

'H-NMR (4 0 0MHz, CDCh ) <5 1.56(3 
H. s). 3. 61 (1H, dd, J=l 2. 70. 1. 96Hz 
)> 3. 84 (1H, dd, J=12. 70, 3. 90Hz) > 3 
. 88 (3H, s ) , 3. 90 (3H, s ) , 4. 01 (1H, d 
, J=17. 0 9 H z ) , 4. 20 (1H, d, J=17. 09H 
z)> 6. 14 (1H, broad), 6. 84 (1H, d, J = 
8. 3 0 H z ) . 6. 90 (1H, d d , J = 8 . 30, 1. 95 
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Hz), 6. 99 (1H, d, J = 

mmm i o 

2 - ( 3 -i/^P^Ofyl/t^y- 



1 . 9 5 H z ) 

4 - t V * •> 7 x - ;u) - 2 - 



yf^t^»'J>-5-t> (JU ©fl:&%?No . 10) 
(i) 3->7a^>^;u**>-4-y- h 4r i/ 7 t h 7 x / > 

3-i/^o^>f-;U^-+>-4-j« h*'>^>X7^f k F 1 0 
. 00g(45. 40mM) ©giif- h5k Fd77> 1 fl 0m I 

h7tFn77>»» (1 3 6. 2 0mM) £«Jn L, € © £ £ © 

^^7K, Tfc-eni&sfefr-rSo £®&&£fe7ke&fi$ v •> $ a -eft 

£ U SET-eSi^i*L> &3tfeflfett© 1 - ( 3 - •> 7 □ ^ > 

> - 4 - -X b * ■> 7 x - ;l/) x^y -;U©fi^fife«!I 1 0 . 
6. 7 g * » o C CTSbftfc 1 - (3-i/7D^>f;^ + y- 

4-y h * •> 7 x - /w) x^y ©*§£»« 1 o . 6 7 g £S£ii 

mi* * U > 2 0 Om 1 Jli&^U d©»»H-»ftT>^>3 9 
. 2g^HL £fi7M 6 B$RBtt L < «j$L/: 0 ®l>tltzi&m<p(D 

#©»»£» So C ©8&£7 77'>a7n7h/77^ - (S i 
0 2 : 2 5 XR»if^A*t>?*ttl) I- «k *? US! Ltz 0 M£ 

-4->h4-y7-trh7xy>10, 0 0 g (iR$9 4. 4%)* 

'H-NMR(400MHz, CDC 1 i ) 5 1. 61-1 
. 64 (2H, m), 1. 81-1. 90 (4H, m), 1. 97 
-2. 00 (2H, m), 2. 56 (3H, s ) > 3. 91 (3H 
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, s), 4. 86 (1H, m)s 6. 8 7 (1H, d, J = 8 . 3 
0 H z ) , 7. 52 (1H. d, J = 1 . 9 5 H z ) N 7. 55 ( 
1H. dd, J = 8 . 30, 1. 95Hz) 

(2) 2 - 7 ; y - 1 - (3-HD^>fJ^+y-4- / + 

mmm i(i) tmmo^&zm^, 3, <-^^^>x 

•i?h7i;>^«|U I§feifttt02-7W-1- ( 3 - •> 7 a 
^>^;U^-+i/-4-y h + ->7x-;l/) - 1 - t T J - )V 

'H-NMR (400MHz. CDC 1, ) 6 1. 47 (3 
H, s), 1. 56-1. 66 (2H, m)> 1. 79-1. 97 
( 6 H , m), 2. 75 (1H, d. J=12. 2 0 H z ) , 3. 
05 (1H, d. J = 1 2 . 2 0 H z ) , 3. 84 (3H. s ) , 
4. 79-4. 83 (1H, m), 6. 83 (1H, d, J = 8 . 
3 0 H z ) . 6. 90 (1H, dd, J=8. 30. 2. 44Hz 
). 7. 02 (1H. d. J = 2 . 44Hz) 

(3) 2 - (3- •> 7n^>^;U - 4 - / h + i/7x^;p) 
- 2 - y^>»U€-;U*'J > - 5 -t y 

Mmn 3(2) tmm<D^m^M^, z-tu-i - c 3 

> v 5 ;l/ * * - 4 - y ^i/7i-;b) x77-;U©*>t>«9(c> 2 
"7 ; </ - 1 - + h * 7 x - 

;l/) - 1 - ;i/x^;-;i/ig.ttfflt, »ttfeS#<z>&efl:&tt ( 
JR* 3 6 . 1 %) ZntZo 

'H-NMR (400MHz. CDC h ) 8 1.53(3 
H. s ) , 1. 60-1. 64 ( 2 H. m) , 1. 8 1-1. 94 
( 6 H, m). 3. 60 (1H, dd. J = 1 2 . 70. 1. 47 
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H z ) > 3. 81-3. 86 (lH.-m). 3. 84 (3H, s) 
„ 3. 98 ( 1 H. d, J = 1 7 . 5 8Hz) , 4. 18 (1H. 
d, J = 1 7 . 5 8 H z ) > 4. 79 (1H, m) . 6 . 46 (1 
H, broad s). 6. 83 (1H, d, J=8. 30Hz) 
. 6. 88 (1H, dd, J = 8 . 30, 1. 9 5 H z ) s 6. 9 
8 (1H, d, J = 1 . 9 5 H z ) 

mmm 1 1 

2 - (3-->^o^>^^^^->-4-y h * ^ 7 x - ;U ) - 2 - 
7x-;Ki^t'J > - 5 - * X ^ 1 (Ditte® No . 1 1) g>£f& 

(l) 3-->?p / ^>^;u;J-*->-4-y k^>'/7i;> 

2 - is t v K> ? Jl* * i/ - i - / h + •> X 7 )V r t K 1 0 
. 00g(45. 4 OmM) ®^if Fa75>5 OmlS 

- 7 8 tiCftJP L> d ©?SftC7 x 'J f- ^ AO> ;ux > 
.( 4'9. 9 4 mM) fcttJnL, *® * S OfiS"? 5 B#IBUf # L 

/Co ft e. ft in*. Illt-IL, i?x*/Ui-r ;wt 

ttS L . C©tttb&£M7KiM^ ATM Lfc&, MET 
Tifii^iiL, ^fettftOa- ( 3 - i« 2 y ^;u*r* •> - 4 
- y h * •> 7 x - -rtO 'O^ATAa - fr<DU£.J&®l 13. 5 6 g 
£ # /Co C ZX*'&Z>ntz a - (Z - is taK -4-/ 
K'>7i^iW ^ > ;u 7 ;u p - ;kd 1fi £ l o. o o g £ g; 
^ b > l 1 0 m 1 Z<D®mizz.mit-? >if > 1 

6 . oogiji^.. £fi-?2 bra* l < am itzo m ifttzmm* 
m#-o&.feZ'&tz 0 z<D&m*7 7 v > * ? a-? v ? t - cs 

*v-4-yh*>'<>V~7x>'>9. 2 0 g (iR$9 2. 6%) 
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'H-NMR (4 0 0MHz, CDC h ) 6 1 . 60-1 
. 65 (2H, m), 1. 82-2. 00 (6H, m), 3. 93 
(3H, s)\ 4. 84 (1H, m). 6. 89 (1H, d. J= 
8. 3 0 H z ) ^ 7 . 3 8 ( 1 H, dd. J = 8. 30, 1. 95 
Hz^ 7 . 46 (1H, d, J=l. 9 5 H z ) ^ 7. 49 (2 
H, d. J = 7. 8 1 H z ) , 7. 55-7. 59 (1H, m), 
7. 75-7. 77 (2H, m) 

(2) 2 - 7 i J - [ - (3-->^D^>f-;U7j-+->-4->b + 

> 7 x — ;U ) - 1 - Ix.— )l 

fSfcfll 1 ( 1 ) £H*<D#ft*ffl^ 3 , F + y'OX 

7 Jl-r t V <D fr£> *) IC 3 - i/ ? u ? A * * i/ - 4 - J h + ->^< 

>'/7xy>*ftfflLx ftfe@ft©2-7^y-l- ( 3 - > ? o 
^>f-;U^-+->-4-> h + ->7i-;l/) - 1 - 7x-/Ux?y- 

'H-NMR ( 4 0 0MHz, CDCh ) 5 1. 54-1 
. 61 (2H, m), 1. 78-1. 86 (6H. m), 3. 33 
-3. 38 (2H. m), 3. 82 (3H, s ) > 4. 73 (1H 
, m). 6. 80 (1H, d, J=8. 3 0 H z ) . 6. 90 (1 
H, dd, J = 8. 30, 1. 9 5 H z ) > 7. 01 (1H, d, 
J = 1 . 95Hz)s 7. 21-7. 24 (1H, m), 7. 32 
(2H. t, J=7. 33Hz)s 7. 42-7. 44 (2H, m 

) 

(3) 2 - i Z - -> 9 a * A,* * >/ - i - ji h + ->7x-;U) 
- 2 -7i-;K^*'J > - 5 - * y 

mmm 3 (2) tmwv^mzm^, 2 - 7 u - 1 - c 3 - ^ 

> : J )l> * * <> - 4 - y h * »> 7 x - A/ ) x £ y - ji o V) \z „ 2 
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-7 i J - I - ( 3 - •> 7 n ^ > * * •> - 4 - / h + •> 7 x - 

(JR* 3 2 . 8 %) «r»Aio 

'H-NMR(400MHz, CDC I , ) <5 l . 56-1 
. 60 (2H. m). I . 74-1. 88 (6H, m). 3. 83 

(3H, s). 3. 89 (lH, dd, J = l 2 . 69. I. 95 
Hz), 3. 94 (lH, dd, J = l 2 . 69, l. 95Hz) 
N 4. 10 (lH, d, J = l 7 . 0 9 H z ) , 4. 16 (1H, 
d, J = 1 7 . 0 9 H z ) . 4. 68 (1H, m) % 6. 57 (1 
H. broad s ) > 6. 80 (1H. d. J = 8. 79Hz) 
N 6. 83-6. 86 (2H, m) , 7. 26-7. 34 (5H, 
m) 

|W 1 2 

2 - (3, 4 - i? / h * »> 7 x - ;l/ ) - 4 - J * to* to* *) > - 5 
-*>( &1 <D4t&mNo . 1 2) 0£fiSt 

1 TMStt* 2 - (3, i - l J /'Y* is 7 & 
*U>-5-3T>0. 1 Og (0. UmM) , Uftth'iOA 
(60%) 0. 02g(0. 4 6 mM) Rtf3 9 it / * to 0 . 07 
g (0. 5 1 mM) Z&mN, N-^f;^<^A7; K 2 m 1 C 

iu n&mik<Dm.£.i&®zntz 0 z<Dfo<kj&®%7 ? ? >s * t v 

Y 7 3 7 a - (S iOi : 3 % / 9 J - to / &it / * U > 1? & tti 
) Tf»88 U ifei^C^ieft^^ (M 9 6 . 9 %) ^li/Co 

'H-NMR (4 00MHz, CDC h ) 5 3.02(3 
H, s ) , 3. 33 (1H, dd, J = 1 2 . 20, 2. 93Hz 
) % 3. 57 (1H, dd, J=12. 20, 10. 7 5 H z ) s 
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3. 89 (3H, s ) , 3. 91 ( 3 H, s ) , 4. 32 (1H, 
d. J = 1 6 . 6 0 H z ) > 4. 42 (1H, d, J = 1 6 . 60 
Hz), 4. 7 7 (1H, d, J = 1 0 . 75, 2. 9 3 H z ) . 
6. 86 (1H. d. J=8. 30Hz), 6. 90 (1H, dd 
, J = 8 . 30, 1. 4 6 H z ) , 6. 94 (1H. d, J = 1 . 
4 6 H z ) 

mmm 1 3 

4 - ( j - ynt^>y^) - 2- (3->?a^>?-;U;f^>- 
4 - / h * •> 7 x gjM> U > - 5 - * >( %1 ©fc&tlNo 

. 13) 

HJfe^I 1 2 tm&HD^&ZR^K 2 - (3, 4 - i> * b * > 7 x 

*/u* u >- 5 ><Dfrt>») iznmm 2 Tsa&^ti* 2 - 

(3-->^n^>^/U^-+i/-4-> h •> 7 x - ;u ) €■ ;u * 'J > 
- 5 - * > £ . 3 "ML ^ ^ ^ t> 0 K 4 - 7' a €• ^ > ^ 

^d; Kfcffiffl L .»fetttt©«(E^^«! (M 9 6 . 5 X) *» 

'H-NMR (4 0 0MHz, CDC 1. ) (5 1. 56-1 
. 66 (2H, m). 1. 77-1. 95 (6H, m), 3. 22 

(1H, dd, J = 1 2 . 2 1, 2. 9 3 H z ) . 3. 41 (1H 
, dd, J=l 2. 21, 10. 2 6 H z ) , 3. 82 (3H. s 
). 4. 37 (1H, d. J=16. 6 0 H z ) . 4 . 48 (1H 
, d. J=16. 6 0 H z ) , 4. 48 (1H, d. J = 1 5 . 1 
4 H z ) , 4. 67 (1H, d, J=15. MHz) , 4. 68 

(1H, dd, J=10. 26, 2. 9 3 H z ) s 4. 76 (1H 
, m). 6. 78-6. 87 (3H. m), 7. 17 (2H, d, 
J = 8 . 3 0 H z ) , 7. 47 (2H, d, J = 8 . 30Hz) 

nmm 1 4 

3 3 
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- > h * •> 7 x — ;u) - 4 - 



^ f - ;l/ ^ ;P » 'J > - 5 - ^ >( $ 1 Ql^ftNo . 1 4) <D&f& 

fr*>0 K3f ft/ U fc»feHfc©*E{l:£«r (M9 
2 . 5 % ) £ ft A: o 

'H-NMR (400MHz, CDC I , ) 5 1.58-1 
. 67 (2H. m) > 1. 72-2. 00 (6H, m ) . 3. 02 
(3H, s ) , 3. 32 (1H, dd, J = 1 2 . 2 1, 3. 42 
Hz), 3. 55 (1H, dd, J = 1 2 . 21, 10. 74Hz 
) % 3. 84 (1H. s ) > 4. 30 (1 H, d. J = 1 6 . 60 
Hz), 4. 40 (1H, d, J = 1 6 . 6 0 H z ) , 4. 74 ( 
1H. dd, J = 1 0 . 74, 3. 4 2 H z ) . 4. 80 (1H, 
m), 6. 84-6. 93 (3H. m) 

mmm 1 5 

2 - (3->?P^>^;U**>-4-yh*>7x-;U) - 4 - 
x h jp ■> ii )V ;U / f ;U * jy fr> U > - 5 - * X gj ffHb a#l N 
0.15) ©£fifc 

1 3 t m&V^&Zm^. 4-yat^>y^yn; K© 

^74. 5 %) £ff fco 

'H-NMR (400MHz, CDCI3) 8 1.30(3 

H, t, J = 7 . 3 3 H z ) , 1. 60-1. 67 (2H, m) , 

I. 8 1-1. 96 (6H, m) . 3. 38 (1H, dd, J = 1 
1. 74, 2. 9 3 H z ) , 3. 67 (1H, dd, J = 1 1 . 7 
4. 10. 7 4 H z ) , 3. 84 (3H, s), 4. 08 (1H, 
d. J = 1 7 . 0 9Hz), 4. 22 ( 2 H . q . J = 7. 33H 
z), 4. 27 (1H, d. J = 1 7 . 09Hz), 4. 38 (1 
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H , d , J = 1 7 . 0 9 H z ) , 4/47 (1H, d. J = 1 7 . 
0 9 H z ) , 4. 80 (1H. m)> 4. 83 (1 H, dd, J = 
10. 74, 2 . 9 3 H z ) , 6. 84 (1H, d, J=8. 30 
Hz), 6. 90 (1H, dd, J = 8 . 30, 1. 9 5 H z ) , 
6. 94 (1H. d, J = 1 . 95Hz) 

mmm 1 6 

2 - (3->^o^>^;u^-^->-4-y K*->7x-;i/) - 4 - 
( 4 - bf 'J y ;i/ y f ;u) g ;u » g > - 5 - * > ( ^ 1 <D\t^^ n 0 
. 16) ©£j$ 

^fc «9 fc 4 - * a d y f U * >£S8i££{£ffl U *§feK&tt©1g 
E fc&«5 (1R* 73. 3 %) *#fc 0 

'H-NMR (400MHz, CDC1 3 ) 8 1 . 58-1 
. 64 (2H, m), 1. 73-1. 96 (6H, m). 3. 24 

(1H, dd. J = 1 2. 21, 3. 4 2 H z ) , 3. 48 (1H 
, dd, J = 1 2 . 2 1, 11. 2 3 H z ) , 3. 83 (3H. s 
)> 4. 41 (1H, d, J=16. 6 0 H z ) , 4. 53 (1H 
, d. J = 1 6 . 6 0 H z ) . 4. 54 (1H. d. J = 1 4 . 6 
5 H z ) , 4. 73 (1H. d, J = 1 4 . 6 5 H z ) , 4. 73 

(1H, d d, J = 1 1 . 23, 3. 4 2 Hz) , 4. 77 (1H 
. m), 6. 82-6. 93 (3H, m), 7. 22 (2H. d, 
J = 5 . 3 7 H z ) , 8. 60 (2H, d, J = 5 . 37Hz) 
HflEfll 1 7 

2 - (3-y^D^>f-;l/t^ri/-4-y h * is 7 x - )l) - 4 - 
Jj?Jl*jl* *) >- 5 -* >( ^1 <Pft£ftNo . 1 7 ) <D£f& 

i 3 tmm<z>^&&m\,K 4 -7v*o v jiya * k© 
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4 . 2 % ) 4 if tz o 

'H-NMR(400MHz, GDC1 3 ) <5 1. 19 (3 

H, t, J=T. 3 2 H z ) , 1. 60-1. 64 (2H, m), 

I. 82-1. 96 (6H. m), 3. 30 (1H, dd. J = 1 
2. 21, 2. 9 3 H z ) , 3. 42 (1H, dq, J=14. 6 
5, 7. 32Hz)s 3. 5 3 ( 1 H, dd, J = 1 2 . 21, 1 
0. 26Hz)s 3. 56 (1H, dq. J=14. 65, 7. 3 
2 H z ) > 3. 85 (3H, s ) , 4. 30 (1H, d. J = 1 6 
. 6 0 H z ) > 4. 40 (1H, d, J=16. 6 0 H z ) , 4. 
72 (1H, dd, J=10. 26, 2. 9 3 H z ) , 4. 81 ( 
1H, m)s 6. 85 (1H. d. J=8. 3 0 H z ) . 6. 89 
(1H, dd, J = 8 . 30, 1. 9 6 H z ) > 6. 93 (1H. 
d , J = 1 . 9 6 H z ) 

mmm 1 8 

2 - (3-->»n^>f-;U^-»->-4-y h ± ■> 7 x ^ Jl) - 4- 
(2-»y 'J ^e;i/»'J>-5-/f> ( & 1 (Pits® No 

. 18) 

E<b^4»(«R*2 7. 4 % ) 4 if fc o 

'H-NMR (400MHz, CDC h ) <5 1. 52-1 
. 63 (2H, m) , 1. 73-1. 96 (6H, m)> 3. 51 

(1H, dd, J = 1 2 . 70, 3. 4 2 H z ) , 3. 61 (1H 
, dd, J=12. 70, 10. 2 5 H z ) , 3. 80 (3H. s 
) N 4. 43 (1H, d, J=16. 6 0 H z ) . 4. 54 (1H 
, d. J=16. 6 0 H z ) , 4. 74 (1H, m) . 4. 77 ( 

1H, dd, J=10. 25, 3. 4 2Hz), 4. 87 (1H, 
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d, J=15. 1 4 H z ) > 5. 04 (1H, d. J = 1 5 . 14 
Hz). 6. 78 (1H. d. J = 8 . 3 0 H z ) , 6. 81 (1 
H, dd, J = 8 . 30, 1. 9 5 H z ) , 6. 88 (1H. d. 
J = 1 . 9 5 H z ) ^ 7. 50 (1H, d, J = 8 . 3 0 H z ) , 
7. 55 (1H, d, J = 7 , 3 2 H z ) , 7. 72 (1H, m) 
> 7. 82 (1H. d , J=8. 3 0 H z ) , 8. 03 (1H, d 
, J = 8. 3 1Hz) , 8. 17 (1H, d, J = 8 . 30Hz) 

mmm 1 9 

A--f=f-)l-2 - (S-i/^oKyj-jlt^iy-A- / h * •> 7 x 
-A>) 'J > - 5 - ;fr > (^1 (PUS® No . 1 9) <P£fifc 

%mm 1 3 tw\m<D^m&m 4 -ynt-o x;^p $ k© 

tit 7* mm U *tfettfl£©«Eft£«B (JR$5 8 
. IX)Hfc, 

'H-NMR (400MHz, CDCI3) (5 0.95 (3 
H, t. J = 7 . 3 2 H z ) . 1. 36 (2H. q, J = 7 . 32 
Hz). 1. 53-1. 64 ( 4 H, m) . 1. 80-1. 97 ( 
6H, m). 3. 30 (1H, dd, J = 1 2 . 21, 3. 42H 
z), 3. 34-3. 38 (1H, m), 3. 51 (1H. dd, 
J=12. 21, 10. 2 6 H z ) . 3. 47-3. 53 (1H. 
m). 3, 85 (3H, s)> 4. 30 (1H, d, J=16. 6 
1 H z ) > 4. 41 (1H, d, J = 1 6 . 6 1 H z ) . 4. 71 
(IH, dd, J = 1 0 . 26, 3. 4 2 H z ) . 4. 81 (1H 
, m) s 6. 85 (1H, d. J=8. 3 0 H z ) , 6. 88 (1 
H. dd. J=8. 30, 1. 9 5 H z ) . 6. 93 (1H. d, 
J = 1 . 9 5 H z ) 

nmm 2 0 

4-7-t?3 L ;l/-2 - (. Z - >> v 1> * A,* * : s - 4 - * b ± > 7 

3 7 
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x^Jl) ^ ;U » 'J > - 5 - * >( % 1 O^^lNo . 2 0) 

l 3 £l°]t$©^&£ffl^ 4 --/p*^> ^;uyo « K© 

3 3. 5 % ) * & o 

'H-NMR (400MHz, CDC h ) <5 1. 57-1 
. 63 (2H. m)> 1. 81-1. 95 (6H. m ) s 2 . 62 
(3H, s)> 3. 53 (1H. dd, J=13. 68, 10. 7 

4 H z ) . 3. 85 (3H. s ) , 4. 18 (1H. dd, J = 1 
3. 68, 2. 9'3Hz)s 4. 38 (1H. d, J = 1 7 . 58 
Hz), 4. 53 (1H. d. J = 1 7 . 5 8 H z ) , 4. 70 ( 
1H, dd, J = 1 0 . 74. 2. 9 3 H z ) , 4. 78 (1H, 
m)> 6. 85 (1H, d. J = 8 . 30Hz) , 6. 88 (1H 
, dd, J=8. 30, 1. 9 5 H z ) , 6. 91 (1H, d, J 
= 1.9 5 H z ) 

mmm 2 1 

2 - [ 3 - ( 2 - >f > •>) - 4 - y h * •> 7 x - 

a - / * to* v > - 5 - * > ( jfel ©fc£t)No . 2 i) ©£ 

HMj 1 2 £Efc©¥S£ffl^> 2 - (3, 4-^>h + >7x 
■=./!/) «J > - 5 - * y<Dfrt> K) icHfiE^j 6T?$!!i£$ft<S 2 - 

[3 - ( 2 - > ^ - A/ - 4 - > |> + <>7x-;U] * ;U * 

u>-5-*>*«fflL, &stfe@#©mett£#i (ir* i o o % 

) Z'&tZo 

'H-NMR (4 0 0MHz. CDC 1 , ) 6 3.03 (3 
H. S ) > 3. 24 (2H. dd, J = 16. 60, 3. 90Hz 
). 3. 34 (1H, dd, J=12. 69, 3. 4 2 H z ) . 3 
. 39 (2H, dd, J=16. 60, 6. 8 4 H z ) , 3. 57 
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(1H, dd, J = 1 2 . 69, 1 0. 7 4 H z ) , 3. 82 (3 
H. S ) > 4. 32 (1H, d. J=J6. 6 0 H z ) , 4. 42 

(1H, d. J = 1 6 . 6 0 H z ) , 4. 77 (1H, dd, J = 
10. 74. 3. 4 2 H z ) . 5. 22 (1H. m). 6. 87 ( 
1H. d, J = 8 . 30Hz^ 6. 93 (1H, dd, J = 8 . 
30, 1. 95Hz)s 7. 00 (1H, d, J = 1 . 95Hz) 
s 7. 16-7. 20 ( 2 H, m), 7. 22-7. 25 (2H, 
m) 

gjfcfl 2 2 

2 - (3-^^P^>f-yU^-^->-4-yb^->7x-;l/) - 4- 
yf^-2-7x-;^jHiJ>-5-^>( ^1 Q^^ftNo . 
2 2 ) (D&f& 

itWl 2 2 - (3, 4 - b* ->7 * 

- ji ) * ;p * U > - 5 - * > <D frt> io K , H Ml 1 l 1? MJft $ n S 
2 - (3-->^o^>f;l/t + ->-4-> h * •> 7 x - ;l/ ) - 2 - 

JK$ 6 4 . 1 %) zmtzo 

'H-NMR (4 00MHz, CDCl a ) 5 1.52-1 
. 60 (2H. m) s 1. 80-1. 81 (6H. m), 3. 08 
(3H, s ) x 3. 83 (3H, s). 3. 85 (2H. s ) , 4 
. 06 (1H, d, J=17. 0 9 H z ) , 4. 12 ( 1 H , d, 
J=17. 0 9 H z ) N 4. 68 (1H, m) , 6. 75 (1H, 
dd. J=8. 79, 1. 95Hz)x 6. 80 (1H, d, J= 
8. 7 9 H z ) , 6. 83 (1H, d. J = 1 . 9 5 H z ) , 7. 
27-7. 35 (5H, m) 

nmm 2 3 

2 - (3-'>»P^>'f^tt->-4- / ht->7x-Jl) - 2- 

3 9 
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7 x - Jl - 4 - ( 4 - tr 'J *J ;u > f - VI/ ) j ;U » 'J > - 5 - X g 



1 (Oft^llNo .23) <D&J& 

$89. 8 %) *#fco 

'H-NMR(400MHz. CDC1, ) 5 1. 5 5-1 
. 65 (2H, m). 1. 78 (6H, m ) , 3. 76 (1H, d 
, J = 1 2 . 6 9 H z ) . 3. 79 (1H, d, J - 1 2 . 69H 
Z ) > 3. 81 (3H, s). 4. 21 (1H. d, J = 1 7 . 0 
9Hz^ 4. 25 (1H, d, J = 1 7 . 0 9 H z ) , 4. 61 
( 1 H, m) , 4. 62 (1H, d, J = 1 5 . 1 3 H z ) , 4. 
68 (1H. d. J = 1 5. i 3Hz) > 6. 53 (1H. dd, 
J = 8 . 30, 1. 9 5 H z ) , 6. 69 (1H. d. J = 8 . 3 
0Hz), 6. 76 (1H, d, J=l. 9 5 H z ) , 7. 15- 
7. 17 (2H, m) ^ 7. 24-7. 30 (5H, m ) , 8. 6 

2 - 8 . 6 3 ( 2 H. m) 

mmm 2 4 

2 - [3 - (2-^>^ - - 4- yHr-/-7x-;U] - 
2-7i-;^;^') > - 5 - * >( ^ l <o ft: N 0 . 2 4) <o 

(1) 3 - (2 - 4 y ? - 4- /^^^/7x7 

nmm i i en tPi«©#a*ffl^s 3 - •> ? n ^ 

v - 4 - / ^y^>X7^ft KOfrfc 0 KfStfcW 6(1) t?8J 

is $ n 6 3 - (2--r>^-;u^ + ->) - 4 - ^ h*-/^>X7;u 

ftFHfSL iffti*0 3- (2 - 4 

- y h * -X > 77 x y > (JR* 8 7 . 3%)*»fco 

4 0 
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'H-N MR (4 0 0MHz, CDC 1 s ) <5 3. 26 (2 
H, dd, J = 1 6 . 60, 3. 4 2 H z ) , 3. 43 (2H, d 
d, J=16. 60. 6. 3 4 H z ) , 3. 89 (3H, s ) » 5 
. 26 (1H. m) , 6. 90 (1 H, d. J = 8 . 3 0Hz) , 
7. 17-7. 20 (2H, m) , 7. 22-7. 26 (2H. m 
) „ 7. 42 (1H, dd, J = 8 . 30, 1. 9 5 H z ) , 7. 
47-7. 51 (2H. m) , 7. 54 ( 1 H, d, J = 1 . 95 
Hz), 7. 56-7. 60 (1H, m), 7. 77-7. 79 ( 
2 H, m) 

(2) 2 - 7 i J - 1 - [3 - (2 - j > V-Jlt* •>) - 4 - / 
b * : s 7 x — fr] -l-7x-;l/x^y-^ 

mmm 1 en tmmv^&ZRw,^ 3, 4-^y v^^^yx 

7 Jl -r t K O ^ t> *) \Z N 3 - (2--r>^^;l/^-^->) - 4 - / h 
+ ^> l /7x7>4fffiU Hfe@^©2-7^y - 1 - [ 3 - 
(2-^>y-;u^ + i/) - 4- y h + i/7x-;b] - 1 - 7 x - 
;U x * j - ji £ % fz o 

'H-NMR(400MHz, CDC 1 , ) 6 3. 17 (1 
H. dd, J = 1 6 . 60. 3. 91Hz) , 3. 18 (1H, d 
d. J=16. 60. 3. 9 1 H z ) . 3. 30 (1H. dd, J 
=16. 60, 6. 8 4 H z ) , 3. 31 (IH. dd. J=16 
. 60. 6. 8 4 H z ) . 3. 36 (2H. broad). 3. 7 
9 (3H, s), 5. 15 (1H, m). 6. 82 (1H. d, J 
=8. 3 0 H z ) , 6. 96 (1H. dd. J = 8 . 30, 1. 9 
5 H z ) , 7. 07 (1H, d, J = 1 . 9 5 H z ) , 7. 15- 
7. 25 (5H, m), 7. 32-7. 36 (2H, m), 7. 4 
5 (2H, d, J = 7. 33Hz) 

(3) 2 - [3 - (2-4 - 4 - J h * v 7 x x 

4 1 
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Htfctt 3 (2) £|pj$©¥&£ffl^> 2-7W-1- (3 
> y ;U * * •> - 4 - y h * •> 7 x x ;u ) x * y - ;KD *> (3 jc N 2 

- 7 $ y - l - [3 - (2--f>^-;u**->) - 4 - y h * •> 7 

x x;u] -l-7x-;H^-^*«ll, *HfeBH*©«Ha^ 
(JR* 6 8. OX) ^i/:. 
'H-NMR (400MHz. CDCh ) <5 3. 14 (2 
H, dm. J = 1 6 . 6 0 H z ) , 3. 25 (1H, dd, J = 1 
6. 60, 6. 3 5 H z ) . 3. 28 (1H. dd. J = 1 6 . 6 
0. 6. 3 5Hz) , 3.80 (3H. s), 3. 91 (1H. d 
d. J = 1 3 . 18, 2. 9 3 H z ) , 3. 95 (1H, dd. J 
= 13. 18, 2. 9 3 H z ) , 4. 13 ( 1 H . d, J = 1 7 . 

0 9 H z ) , 4. 17 (1H. d, J = 1 7 . 0 8Hz), 5. 1 

1 (1H, m), 6. 51 (1H, broad s ) , 6. 82 ( 
1H. d, J = 8 . 3 0 H z ) . 6. 89-6. 91 (2H, m) 

, 7. 15-7. 22 (2H. m), 7. 27-7. 33 (1H, 
m). 7. 36 (2H, d, J = 4 . 39Hz) 

nmm 2 5 

2 - [3 - (2-^>^x;U;j-*->) - 4 - y h*»>7xx;H - 
4 - >»;i/-2-7x-;K^/»'J y-5-t>( ^ l (Dik&VuN 
0.25) 0£Eic 

mmm 1 2 tmm&^&zm^s 2 - (3. 4 - » y h *->7 x 

x;b) U >- 5 >©fr*>9 »c, ^JtB^J 2 4 -?8!{j£;**i& 

2 - [3 - - 4 - y h * >> 7 x x ;U ] - 

2-7x-****U >-5-*>£{£ffiL> «lfeH(*0«HE^^ 

* ( JR * 7 5 . 5 % ) £ '# /c „ 

'H-NMR (400MHz, CDCh ) 6 3. 09 (3 

4 2 
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H. s ) * 3. 14 (2H, dd, J =16. 60, 3. 91Hz 
) N 3. 2 5 (1H, dd, J = 1 6 . 60, 6. 8 3 H z ) , 3 
. 27 (1H. dd, J=16. 60. 6. 8 3 H z ) , 3. 80 
(3H, s ) > 3. 86 (2H, s ) N 4. 09 (1H, d, J = 
16. 6 0 H z ) , 4. 15 (1H, d, J=16. 6 0 Hz) 
5. 08-5. 12 (1H, m), 6. 82 (1H, s ) . 6. 8 
2 (1H, s ) , 6. 88 ( 1 H, s ) > 7. 15-7. 34 (6 
H, m) 

2 6 

2 - [4-n^-3 - (5-7x-^^>f/l/tt->) 7 x - 
J±] g A/» i) y - 5 - * y{ £l ©fl:&t|No . 2 6 ) <D&f& 

(1) k - i h * •> - 3 - (5-7i^-;U^>^;l/^-+>) ^ > x 

fcjfefl 4 (1) <i|§H*©^fc*ffll,^ 71^*7^3-^0^ 

6«9C 5 - 7i-;K>;;-;|/^^fflL, »tftl*©4-y 
h * •> - 3 - (5-7x^;l/^>^;U5i-^i/) ^yX7/l/ft F ( 
iR$ 8 1 . 4 %) *»fc 0 

'H-NMR (400MHz, CDC 1, ) 5 1. 47-1 
. 5 9 ■ ( 2 H, m) . 1. 67-1. 75 (2H, m) > 1. 87 
-1. 94 (2H, m), 2. 65 (2H, t, J=7. 81Hz 
)x 3. 94 (3H. s). 4. 07 (2H, t. J=6. 83H 
z ) ^ 6. 96-7. 56 (8H, m) ^ 9. 84 (1H, s) 

(2) 2-7W-1- (5-7i-;K>f;^ + i/-4-^ l> 
* i/ 7 x - )V ) x 9 J - )l 

Hlfeffl 1 ( 1 ) £l^**©#&£flH^ 3. 4-^ h + 
7*ft K©fr*>«JKx 4->h + ->-3 - (5-7iz;K>f 

;u* + ->) <>X7;i'ftF*ifflL iffei»(D2-7 - 

4 3 
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j - Ji> & n tz o 

'H-NMR (400MHz, CDC 1 5 ) 8 1.48-1 
. 55 ( 2 H, m). 1. 66-1. 74 (2H. m), 1. 84 
-1. 92 (2H. m), 2. 64 (2H, t. J = 6 . 84Hz 
) x 2. 79 ( 1 H, dd, J = 1 2 . 70. 7. 3 2 H z ) . 2 
. 98 (1H. dd, J=12. 70, 3. 9 0 H z ) > 3 . 85 

(3H, s)^ 4. 02 (2H, t, J=6. 8 4 H z ) , 4. 5 
6 (1H, dd, J = 7. 32, 3. 9 0 H z ) ^ 6. 81-6. 
98 (3H, m) ^ 7. 16-7. 30 (5H, m) 

(3) 2 - (5-7x-;K>f;^ + '/-4-^ h * •> y x - /U 
) ^E- Jit- 'J y - 5 - * > 

%.mm 3 (2) i|5]$<D#&£ffil>. 2 - 7 ; >/ - 1 - ( 3 - ^ 
y^;H*-/-4-> h*->7x — A/) x. 9 J - JMDfrtoQ iz* 2 
-7;7-l - (5-7x - ;l/ 'Of - 4 - > h * •> 7 x 

-AO x?/-;u£{£fflU &S$feH(*®1Siefl:£^ (1X^4 5. 

6 %) 

'H-NMR (400MHz. CDC 1 , ) 6 1.50-1 
. 55 (2H. m)> 1. 66-1. 73 (2H, m), 1. 87 
-1. 91 (2H, m). 2. 65 (2H, t, J=7. 81Hz 
), 3. 45-3. 48 (1H, m)s 3. 53-3. 58 (1H 
, m), 3. 86 (3H. s ) . 4 . 02 (2H, t, J=6. 8 
3Hz)^ 4. 34 (1H, d, J=16. 6 0 H z ) . 4. 44 
(1H, d, J=16. 6 0 H z ) , 4. 69 (2H. dd, J = 
10. 25, 2. 9 3 Hz) , 6. 14 (1H, broad s) 
, 6. 84-6. 92 (3H, m), 7. 17-7. 30 (5H, 
m) 

4 4 
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%mm 2 7 

2 - [3 - (2--C>?'- - 4 - > h * •> 7 x - - 
2-^f-;i/-e;i/»'J>-5-^-> ($1 aft^ftNo . 2 7) ff> & 

ft 

(1) 3 - ( 2 - > ^ ;U * * •> ) - 4- >h*>T-t?^7iy 

y 

nmm\ o en £Et*©^fc*fflv^ 3 -->^D^>^;i/^- + 

•> - 4 - ^ ^^yX7AftFO*^!)i:, Utefll 6 (1) -p 
«l ift $ *l S 3 - (2->r>^-;l/^-+->) - 4- ^ h * >> ^ > X 7 
^fbF^ffflU &3tfe@#© 3 - ( 2 - >*'^;U** •>) - 
4 - > h * ->7-fe h 7 x J y (JR$ 8 5 . 9K)£»fc« 

'H-NMR (HOMHz, CDC h ) 5 3. 25 (2 
H, dd. J=16. 60, 3. 4 2 H z ) , 3. 46 (2H, d 
d. J = 1 6 . 60, 6. 3 5 H z ) , 3. 90 (3H. s), 5 
. 26 (1H, m) , 6. 98 (1 H, d, J = 8 . 3 0 H z ) , 
7. 17-7. 21 (2H, m), 7. 22-7. 25 (2H. m 
) > 7 . 4 6 - 7. 4 9 ( 2 H, m) , 9 . 87 ( 1 H. s ) 

(2) 2-7; ; - 1 - [3 - (2-f>^r./l/**>') - 4 - > 
h * •> 7 x — ;U ] - 1 - yf;U^7-;l/ 

fgftffll (1) t|I|l$©#ft£ffl^ 3. «--^^^>X 
FO^t>0i:3 - (2--f>^i;l/t+i/) - 4 - t h + 
•>7-feh7xV>£ttfflL, i^ffeI«:©2-7;;-l- [ 3 - 
( 2 - ^ > ^- /U * * > ) - 4 - y h * •> 7 x - 

x * j - )\, * m tz o 

'H-NMR(400MHz, CDC h ) 5 1. 47 (3 
H, s), 2. 76-2. 79 (1H, m), 3. 04-3. 07 
(lH.m^ 3. 24 (2H. dd. J = 1 6 . 60, 4. 39 

4 5 
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Hz)s 3. 3 8 (2H. dd. J = 1 6 . 60, 6. 34Hz) 
, 3. 81 (3H, s ) ^ 5. 23 (1H. m) ^ 6. 85 (1H 
, d, J = 8. 30Hz)s 6. 96 (1H, dd. J = 8 . 30 
, 1. 9 5 H z ) ^ 7. 10 (1H. d. J=l. 9 5 H z ) ^ 7 
. 16-7. 19 (2H, m) , 7. 22-7. 24 (2H, m) 
(3) 2 - [3 - (2->f>^-;l'^+>) - 4- ^h + v7x- 
Jl) - 2 - J =f- fr* fr* *) > - 5 - * > 

nss^i3 (2) tmmv^mzm^. 2 -r i s - i - o-^ 

> i/ - 4 - t h + •> 7 x-;l/) 3-9 J - Jl<Dfrt> 0 C, 2 

-7W-1- [3 - (2--T>^-;U**v/) - 4- ^h + ->7 
x - ;v] - i - y f-;i/x^ y L, »»feB#©iiEft* 

«g ( JR $ 5 4 . 9 % ) £ ft tz o 

'H-NMR(400MHz. C D C 1 3 ) <5 1. 53 (3 
H, s). 3. 22 (1H, d d . J = 1 6 . 60. 2. 93Hz 
). 3. 22 (1H. dd. J=16. 60, 2. 9 3 H z ) . 3 
. 36 (2 H. dd, J = 1 6. 60, 6. 8 3 H z ) . 3. 57 
(1H. dd. J = 1 2 . 70, 1. 4 7 H z ) . 3. 81 (1H 
, dd. J = 1 2 . 70, 3. 8 1 Hz) , 3. 81 (3H. s) 
, 3. 98 (1H, d, J = 1 7 . 0 9 H z ) . 4. 18 (1H, 
d, J=17. 0 9 H z ) ^ 5. 21 (lH.m). 6. 85 (1 
H, d, J = 8. 3 0 H z ) > 6. 93 (1H, dd, J = 8 . 3 
0, 1. 9 5 H z ) . 7. 04 (1H. d. J = 1 . 9 5 H z ) , 
7. 16-7. 20 (2H, m)> 7. 21-7. 25 (2H, m 
) > 7.29(1H, broad s) 
Hifefll 2 8 

2, 4 - 'J*?)]/ -2 - [3 - (2 - 4 >?-A/**i/) - 4 - / 
h * •> 7 x - ;U ] * ;l/ » U > - 5 - * >( & 1 <P 4fc £ N o . 2 8 

4 6 
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) 

fStfefl 1 2 <kH«<D^ft£fflH % 2 - ( 3 , 4-5>yh*->7* 
'J > - 5 - * >©^fc 0 {c, HJIifRj 2 7 ft£ 
2 - [3 - (2-^yy-Jlt^->) - 4 - J h * 7 - 
2 - > U >- 5 >£<£ffl U fcfeBfc©«i§e<t&«5 

(iRsp 9 2. 9 %) £*#fc 0 

'H-NMR (4 0 OMHz, CDC 1 s ) 5 1. 54 (3 
H, s), 3. 04 (3H, s), 3. 21 (1H, dd. J = 1 
6. 60. 3. 9 0 H z ) N 3. 23 (1H, dd, J = 1 6 . 6 
0, 3. 9 0 H z ) , 3. 3 5 ( 1 H, dd, J=16. 60, 2 
. 44Hz)s 3. 36 (1H, dd, J=16. 60, 2. 93 
Hz), 3. 61 (1H, d, J=12. 7 0 H z ) , 3. 73 ( 
1H, d, J=12. 7 0 H z ) , 3. 82 (3H, s), 3. 9 
6 (1H, d, J=17. 09Hz), 4. 18 (1H, d, J = 
17. 0 9 H z ) , 5. 21 ( 1 H, m), 6. 85 (1H, s) 
> 6. 85 (1H, s), 7. 00 (1H, s ) \ 7. 17-7. 
20 (2H, m), 7. 23-7. 26 (2H. m) 

%mm 2 9 

2 - [4-/h*->-3 - (5-7x-;K>f^tt^) 7 x - 

Jl] - 4- yf-;i/ ; &;i/»'j>-5-^->(^ig>>fb^tlNo. 2 9 
) <P£fife 

mmm 1 2iH«©fs*ffii>, 2- (3. a-v* y* : s-7* 

2 - [ 4 - > h * > - 3 - (5-7i;^^>f;l/t*^) 7x- 
;u] ;u * H > - 5 - t ffl U **tfeift1*®l!Ktt£«!i (« 
$84. 9 %) ZmtZo 

'H-NMR (400MHz. CDC1,) 5 1.50-1 

4 7 
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. 5 6 ( 2 H . m ) > 1 - 6 7 - 1 : 7 3 ( 2 H , m ) . 1 . 86 
-1. 91 (2H. m), 2. 65 (2H. t, J=7. 8 1 H z 
3. 02 (3H, s ) ^ 3. 32 (1H, dd, J=12. 2 
1, 2. 93Hz)s 3. 5 5 ( 1 H, dd. J = 12. 21. 1 
0. 25Hz^ 3. 86 (3H. s ) s 4. 02 (2H. t. J 
=6. 83Hz) , 4 . 31 (1H. d, J=16. 6 0 H z ) ^ 
4. 41 (1H, d. J=16. 6 0 H z ) ^ 4. 74 (1H. d 
d. J=10. 25, 2. 9 3 H z ) > 6. 84-6. 92 (3H 
, m) . 7. 16-7. 30 (5H. m) 

mmm 3 0 

2 - [3 - [2 - ( y ;U * * •> ) x-h^->1 - 4 - * h * > 7 

x - ;U] U > - 5 - ^ > (^lOft^^Na . 3 0) ©£f& 

(1) 3- [2 - ( O 'J Jl< t * •> ) x h * •> ] - 4 - y }> * •> ^ 

'*!tfl|4 (1) iPl»©#Jfe*ffil.>x "7 x *f^7A3 -;U©^ 
frfJICs 2 - ^ > ^ t ^ •> i ^ / - 1 L ^ J&JtfeiAtt© 3 

- [2 - ( > ^ rt> * * i/ ) i^->] - 4 - / b * > ^ > X 7 ;U 
ft F (JR$ 8 3. 4 %) 

'H-NMR (4 00MHz. CDC 1 , ) <5 3.89 (2 
H, t, J = 4 . 8 8 H z ) > 3. 95 (3H, s ) . 4. 27 ( 
2H. t, J = 4 . 88Hz)s 4. 65 (2H. s)> 6. 97 
(1H. d. J = 8. 3 0 H z ) > 7. 27-7. 48 (7H. m 
) „ 9. 83 (1H. s) 

(2) 2 - 7 i J ~ 1 - [3 - [2 - ( <y : J JU * * •> ) x h * •> 

] - 4 - > h 4- •> 7 x - ;H i^y-;u 

££91 1 (1) iH«©¥fc*ffl^ 3, 4-^>h + ^^>X 
7;l/ft K©*>t? *) tC 3 — [ 3 - [ 2 - (<>^;l/t*'>) x b * 

4 8 
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^ - 1 - [3 - [2 - ( *C > V ;U * * •> ) ' x h * > ] - 4 - y 
•> 7 x - )V ] x ? j - jl £ f z 0 

'H-NMR (400MHz, CDC 1 , ) <5 2.76 (1 
H.dd. J=12. 70, 7. 8 1 H z ) , 2. 94 (1H, d 
d, J=12. 70. 3. 9 1Hz) , 3. 85 (3H, s) N 3 
. 87 ( 2 H, t, J = 5 . 37Hz)s 4. 23 (2H, t, J 
= 5. 3 7 H z ) > 4. 53 (1H, dd. J = 7. 81. 3. 9 
1Hz), 4. 64 (2H. s), 6. 85 (1H. d, J = 8 . 

3 0 H z ) , 6. 89 (1H. dd. J=8. 30, 1. 95Hz 
), 6. 97 (1H, d. J = 1 . 9 5 H z ) . 7. 28-7. 3 
9 ( 5 H. m) 

(2) 2 - [3 - [2 - ( 'J j\, * * i/ ) x h * ■> ] - 4- ^h 
* i/ 7 x — )V ] - 2- yf-;U*^ihU>-5-*> 

nmmz (2) tmm<D^&zm\,^ 2-7-7-1- o-al 

> y ;U :* * ■> - 4 - y h * -> 7 x x /u ) x y - ;U © #n ft J9 fc . 2 
-7;;-l - [3 - [2 - ( ^ > ;U * * •> ) x h- * •> ] - 4 - 

(«* 3 2. OK) £*#/co 

'H-NMR (400MHz, CDCI3) 5 3.39(1 
H, ddd, J = 1 2 . 21, 3. 42, 3. 4 2 H z ) , 3. 4 
7 (1H, dd. J=12. 21, 10. 2 5 H z ) , 3. 86 ( 
3H, s), 3. 87 (2H. t. J=5. 3 7 H z ) , 4. 24 

(2H. t, J = 5. 3 7 H z ) , 4. 31 (1H. d, J = 1 7 
. 0 9 H z ) , 4. 41 (1H, d. J = 1 7 . 0 9 H z ) , 4. 
6 3 ( 2 H. s ) , 4 . 6 5 ( 1 H. d d, J = 1 0 . 2 5. 3 . 

4 2 H z ) , 6. 61 (1H. broad), 6. 86 (1H, d 

4 g 
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, J = 8 . 3 0 H z ) . 6. 91 ( 1 H, dd. J = 8 . 30, 1 
. 9 5 H z ) , 6. 99 (1H, d, J = 1 . 9 5 H z ) , 7. 2 
7 - 7 . 3 8 ( 5 H, m) 

nmm 3 1 

2 - (3-->?a^>^^:fr*->-4-^h*->7x-;t/) - 6, 
6-^yf;^;l/»'J > - 5 -t > ( ^ 1 © f b £ N o . 3 1) © 

(1) 2 - (2-^ot-2-^f;l/yuh"tt; F) -1- (3 

- i/ ir vi t> * fr* * i/ - 4 - / ^->7i-i) x ? y - ;U 

2 (2) tmmo^&Z®^, ?DD7tf^?DHF 
© *> 9 I- 2 - yot - 2 - ^f^Di;ti*yn ~ K £ ffiffl L 
„ 2 - (2-^Pt-2-yf;^ot'^t; F) -1- ( 3 - > 
?D^>f-;U;*-*->-4-y h * > 7 x - A/ ) x ? y - ;b £ f# £ 0 

(2) 2-(3-->^D^>f-;U^+i/-4-> h * •> 7 x x ;U ) 

- 6 , 6 - 5> y f - ;l> * /U * x ) > - 5 - t > 

2 - (2-^Dt-2-yf;l/yDt'tt; F) -1- ( 3 - •> 
^o^>^;U5f + v-4-y h + ->7x^;U) x * y - /!/©&£ j£ 

1 . 0 3gi**{tt h'Jf A (6 0%) 0. 2 3g4ft*i?y 
f;Hw^7; K 4 0ml — Bfe$}$ L tz 0 *f £>ftfc£fC& 

B^o £&ftfcfi£jjfcift£7 5-y^>^^a^h^77^ - (S i 
0 2 : 3 3 %&&x?-;l///\*1f >fr£ 7 5 % ft tt x f- ;U / ^ * * 
>©!6Bi©^5 S? x > h T'^tH) L & ft fe@tt©& tetter 

® 0 . l 7 g (JR^ 2 1. 1 %) £®/Co 

'H-NMR (400MHz, CDCI3) 5 1.30(3 
H. s), 1. 36 ( 3 H , s), 1 . 61-1. 64 (2H, m 

5 0 
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), 1. 85-2. 05 (4H, m ) , 3. 55 (lH. dd. J 
=14. 65. 6. 8 4 H z ) > 3. 66 (1H, dd. J=14 
. 65, 2 . 93Hz)s 3. 84 (3H, s ) . 4. 45 (1H 
, b r o a d ) , 4. 79 (1H, m), 4. 93 (1H, m), 
6. 84 (1H, d, J=8. 3 0 H z ) , 6. 90-6. 94 ( 
2 H, m) 
HflSflJ 3 2 

2 - [3 - [2 - (4 - 7;l/tP7x-^) x h^-/] - 4 - y h 
± >> 7 x -Jl>] * J\s* 'J > - 5 - * y (^ 1 <D\l^m No. 32) 

(1) 3 - [2 - (4-7;l/tD7i-;b) + - 4 - / h 

+ i/^>X7^rh k nmw 4 c i ) tm%<n^mzm\,^ 7 x 

* f- JU 7> 3 - ;u © t> *) IC , 2 - ( 4 - 7 Jl * o 7 x - )V ) x ? 
J - ;U£teffiL. ^ffe»^©3 - [2- (4-7^tD7x-^ 
) x h * ] - 4- ^ h*v^>X7;WTh K (1R^9 1. 6%) 

'H-NMR (400MHz, CDC 1 , ) 8 3. 15 (2 
H. t, J=7. 3 2 H z ) , 3. 96 (3H. s), 4. 25 ( 
2H, t, J=7. 3 2 H z ) , 6. 98 (1H, d , J=8. 3 
0 H z ) > 6. 98-7. 03 (2H, m) ^ 7. 24-7. 28 
(2H, m)x 7. 39 (1H, d, J = 1 . 4 7 H z ) , 7. 4 

6 (1H, dd, J=8. 30, 1. 4 7 H z ) , 9. 83 (1H 
, s) 

(2) 2 - 7 5 y - 1 - [3 - [2 - (4-7/l/*P7xx;P)x 
h * •> ] - 4 - > h * i/ 7 x - ;U] x ^ 7 - ;l/ 

HfiB^I 1 (1) £ PUiO^&fcffl 3, 4-^> h*i"OX 

7 h KO^t) »)i:3 - [3 - [2 - (4-7 a 7 * 

5 1 
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-7U-1- [3 - [2 - (4-7;^D7i-/H x h * *> ] 

- 4 - 1 b * •> 7 x x ;u ] x*y-vt/£f#fc 0 

'H-NMR ( 4 0 0MHz, CDC h ) <5 1. 24 (2 
H, broad), 2. 76 (1H. dd. J = 1 2 . 70, 7. 
8 2 H z ) , 2. 96 (1H, dd. J = 1 2 . 70. 3. 90H 
z ) , 3. 12 (2H, t, J = 7 . 3 2 H z ) , 3. 85 (3H 
, s ) x 4. 19 (2H, t, J = 7 . 3 2 H z ) , 4. 54 (1 
H, dd, J = 7 . 82, 3. 9 0 H z ) , 6. 84-6. 90 ( 
3H. m) > 6 . 97-7. 01 (2H, m) , 7. 23-7. 2 
7 ( 2 H. m) 

(3) 2 - [3 - [2 - (4-7A*n7xiJl) - 4 

- / b * •> 7 x x ;u] - 2- y'f-ii/*^/*u>-5-*> 

gffcffl 3 (2) iR«Ofa*fl|l', 2-7W-1- (3-< 
> ;u # * •> - 4 - y b * •> 7 x x ;u ) x * y - ;u © *n t> (9 id , 2 
-7 ; 7 - I - [3 - [2 - (4-7rt/*o7xx;l/) x h * i/ ] 
-4-> h * i/7 x x;u] x* y U fcfcfeHftOUIE 

(JR$ 5 1. 5 %) Z&tzo 
'H-NMR (400MHz. CDCl, ) 6 3. 13 (2 
H. t, J = 7 . 3 2 H z ) , 3. 44 (1H. ddd. J=12 
. 2 1, 3. 42. 3. 4 2 Hz) , 3. 5 0 ( 1 H, dd. J = 
12. 2 1, 10. 2 5 H z ) , 3 . 8 6 ( 3 H. s ) , 4. 19 
(2H, t. J = 7 . 3 2 H z ) , 4. 32 (1H, d, J = 1 7 
. 0 9 H z ) , 4. 42 (1H, d, J = 1 7 . 0 9 H z ) , 4. 
6 7 (lH. dd, J = 1 0 . 25, 3. 4 2 H z ) , 6. 40 ( 
1 H . broad), 6. 85-6. 90 (3H, m), 6. 98 
-7. 02 (2H. m), 7. 24-7. 27 (2H. m) 
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It fife ft) 3 3 

2 - [4-yHr->-3 - (trans-4-7x-;U->^p/\^ 
-/ ;U * ^ •> ) 7x-;H ^ ;U * D > - 5 - * > (^IClt^ftNo 
■ 33) g)£fifc 

(1) 4-yh + ->-3 - (trans-4-7x^;I/i/^n'\^ 
«>/l/tf*i/) ^>X7;U-rh K 

MMM 4 (1) £ P!&<D#&£ffl 7i^f;P7i^-;KD^ 
frOlc, c i s-1 - t Ko*->-4-7x-;U->?o's*-tf->£- 
ttffl U h + - (t rans-4-7x- 

;l is ? d/\+ •> JU** •>) OXT^f t K 3 7. 5 %) £ 

'H-N MR (4 0 0MHz, CDC1, ) 5 1. 59-1 
. 76 (4H. m ) , 2. 0 1- 2. 04 ( 2 H , m), 2. 30 
-2.33 ( 2 H, m) . 2 . 60 ( 1 H. m) . 3 . 9 6 ( 3 H 
, s ) , 4 . 3 5-4. 41 ( 1 H, m) , 7 . 00 C 1 H, d , 
J = 7 . 8 1 H z ) , 7. 19-7. 33 (5H. m). 7. 46 
-7. 48 (2H, m) N 9. 86 (1H, s ) 

(2) 2-7;7-l - [4-^^-3 - (transH- 
7 x -;u-> ? d v fit * •>) 7x^;i/] x ? y - ;u 

^ifeftj 1 (1) £JpH£©#S£ffl^ N 3. 4-x> 
7;Ux t FO^bOi: 4 - / K* •> - 3 - (t r a n s - 4 - 7 x 

«®2-7U-l - [ 4 _ y f, 3 _ (trans-4-7 

x-yUi/^D's+i/yu^+i/) 7 x - ;U ] x^;-;^f fc 0 

'H-NMR ( 4 0 0 MHz, CDC1, ) <5 1. 19 (2 
H, broad), 1. 54-1. 74 (4H, m), 1. 9 8- 
2. 01 (2H, m), 2. 27-2. 30 (2H, m), 2. 5 
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8 (1H, dddd, J = 1 1 . 7 2, 11. 7 2, 3. 42, 3 
. 42Hz) , 2. 81 (1H, dd. J = 1 2 . 70, 7. 81 
Hz), 2. 99 (1H. dd, J = 1 2 . 70. 3. 9 1 H z ) 
» 3. 17 (1H, broad). 3. 86 (3H, s), 4. 2 
5 (1H. m, J = 4 . 3 9 H z ) , 4. 57 (1H, dd. J = 
7. 81, 3. 9 0 H z ) . 6. 87 (1H, d. J = 8 . 3 OH 
z ) „ 6. 92 (1H. dd, J = 8 . 30, 1. 9 6 H z ) . 7 
. 00 (1H, d. J = 1 . 9 6 H z ) , 7. 18-7. 23 (3 
H, m), 7. 28-7. 32 (2H. m) 

(3) 2 - [4-^h*->-3 - (trans-4-7x-;U^^ 
d /\ * •> JV * * •> ) 7 x — Jl ] * )V * U > - 5 - * > 

3 (2) 2 - 7 ; y - 1 - ( 3 - * 

> y * •> - 4 - > h * •> 7 x — ao i * y — ;u©^*> *) ic. 2 

-7; / - 1 - [ 4 - > r- * *> - 3 - (t rans-4-7x — A- 

(«* 5 7 . 5%)£i#/c 0 
'H-NMR (400MHz, CDC 1 , ) 5 1. 54-1 
. 74 (4H, m) , 1. 99-2. 02 (2H, m) , 2. 26 
-2. 29 (2H, m) x 2. 58 (1H, m) % 3 . 48 (1H 
, ddd, J = 1 2 . 21, 3. 4 1, 3. 4 1 H z ) . 3. 57 
(1H. dd. J = 1 2 . 21, 10. 2 5 H z ) , 3. 87 (3 
H. s). 4. 23-4. 28 (1H. m ) > 4. 3 5 (1H, d 
, J=17. 0 9 H z ) , 4. 45 (1H, d. J=17. 09H 
z), 4. 70 (1H, dd, J = 1 0 . 25, 3. 4 1 H z ) , 
6. 13 (1H. broad), 6. 89 (1H, d, J = 8. 3 
0Hz). 6. 94 (IH, dd, J = 8 . 30, 1. 47Hz) 
v 7. 01 (1H, d. J = 1 . 4 7 H z ) . 7. 18-7. 32 
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( 5 H, m) 
Uttfll 3 4 

2 - [4-^h»S/-3 - [ ( 1 - 7 x - ;U •> ? p 7* p b° ;l/ ) / h 
±±] 7 x - AO * ;u ft y > - 5 - * > 1 g>-fb^^ N o . 3 4 

) 

(1) 4-yh*i/-3 - [ ( 1 - 7 x - ;u •> ? p 7° p fc' /l/ ) 
+ i/ ] ^>X7;l/ft K 

^te^j4 (i) tmm<D^m^m^, 7 X ^f ^r;^-^©^ 

4 - > h * > - 3 - [ ( 1 - 7 x •> ? p 7* p f 40 > h + 
>] O XT Jl-rt K (iR^S 7 4. 8 % ) %'&tz 0 

'H-NMR (400MHz. CDC 1, ) <5 1. 00-1 
. 02 (2H. m), 1. 04-1. 07 (2H, m). 3. 90 
( 3 H. s ) . 4. 13 (2H. s), 6. 93 (1H. d. J = 
7. 8 1 H z ) , 7. 19-7. 23 (1H. m), 7. 28-7 
. 31 (3H. m). 7. 41-7. 45 (3H. m), 9. 79 
( 1 H, s ) 

(2) 2 - [ 4 - t h * ; y - 3 - [(l-7x-;i/i/^nyof;U 
) / h * •> ] 7x^.;u] * ;i/ $ y > - 5 - ^- > 

^&0]3 (1) ~ (2) i|5|^©#S^ffli^ 3-^>^;U** 
•> - 4 - y h + ^'OXT^ft F©^6!)i:4-^ h * •> - 3 - 
[ (l-7x-;i/«>^o7*uh , ;l/) j h * •> ] '<>X7;bfk 
lSfflU tfett^O^S^kA^ (JR$2 2. IX) *»fc 0 

'H-NMR (400MHz, CDC],) 6 0. 96-1 
. 00 (2H. m)> 1. 04-1. 06 (2H, m), 3. 39 
( 1 H, ddd. J=12. 2 1, 3. 42, 3. 4 2 H z ) , 3 
. 47 (1H, dd, J = 1 2 . 21, 10. 25Hz), 3. 8 
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0 (3H. s ) , 4. 10 ( 2 H , s ) , 4. 30 (1H, d, J 
= 17. 0 9 H z ) , 4. 4 0 ( 1 H. d, J = 1 7 . 09Hz) 
, 4. 62 (1H, dd. J=10. 25, 3. 4 2 H z ) , 6. 
56 (1H, broad), 6. 80 ( 1 H , d. J = 1 . 95H 
z), 6. 83 (1H. d. J = 8 . 3 0 H z ) , 6. 87 (1H 
, dd. J = 8. 30, 1. 8 5 Hz), 7. 20 (1H, t, J 
=7. 3 3 H z ) , 7. 29 (2H, t, J = 7 . 3 3 H z ) , 7 
. 44 (2H, d, J = 7, 33Hz) 

nmm 3 5 

2_ [3 - [ (l - yf;l/y^o7'Db'^) yh*->] -4-th 

* •> 7 x - ;)/ ] tJH>'JV-5-t> (ilg)<^|No, 3 5) 

(1) 3 - [ (l-yf^^nyat';l/) > h * ^ ] - 4 - / h 

* ->Ky Z7 jist t k mmm 4 en tmrnv^mtm^, 7 * 

* f- ji 7 ;i/ 3 - jkd t> *9 fc > 1 - > f- ;i/ •> ^ p y d f ;u > ? v - 
y^ffifflLs ftfe&ft© 3 - [l - (y f-;u-> ? p^d ^ h 
+ - 4- pf ^^vXTiPfb K (iR^6 5. 0%) £ » rt: 

o 

'H-NMR (400MHz, CDC 1 3 ) 5 0. 45-0 
. 47 (2H, m), 0. 56-0. 57 (2H, m), 1. 27 

(3H, s), 3. 84 (2H, s), 3. 95 (3H, s)> 6 
. 97 (1H. d, J=8. 3 0 H z ) , 7. 37 (1H, bro 

a d ) > 7. 45 (1H, dd, J = 8 . 30, I. 4 6 H z ) , 

9 . 8 3 ( 1 H, s ) 

(2) 2-7U-1- [3 - [ ( 1 - y f - ;U •> * a 7 a fcT ;l/ ) J 
h * •> ] - 4 - / h * •> 7 x - iU] i * / - * 

( 1 ) £R«©¥ffi*ffl<^ 3 , 4-^ 
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t ;u t t V <Dfrt> <o iz s 3 - [ ( l - / f- j\> •> * a 7 o t° ;u ) y h 
+ - 4- n + ^>X7^ftF^ffflL, ttfeH^© 2 - 
7U-1- [3 - [ (1 - yf yl/y^oyDf^) y h * •> ] - 
4 - * h * •> 7 x - ;l/ ] x * y - ;u £ if £ o 

; H-NMR (4 0 0MHz, CDCls) 0. 39-0. 4 
2 (2H, m) ^ 0. 43-0. 54 (2H. m), I. 23 (3 
H, s)> 2. 80-2. 86 (1H, m ) ^ 2. 98-3. 01 

(1H, m). 3. 74 (2H, s ) ^ 3. 82 (3H. s ) ^ 4 
. 60 (1H. m). 6. 79-6. 88 (3H, m) 

(3) 2 - [3 - [ ( 1 - / * ))/ •> * d 7 D t?;iO y ^i/] - 4 

- y h * •> 7 x - * 'J > - 5 - * > 

nmm 3 (2) tmmcD^&zmK^ 2 -7 = y - 1 - ( 3 - ^ 

> V )l* * •> - 4 - jt h + •> 7 x - ;U ) x ? y - ;u© ^ fc> 9 jc, 2 
-7; ; - 1 - [ 3 - [ ( 1 - y •/ ? p 7p f;l/) / !• + •/] 

- 4 - y b * ->7 xx;U] x* y L> &*§feH#4>me 
jt£#l (M 2 0. 8 %) ^»fc„ 

'H-NMR (400MHz, CDC 1 j ) 6 0. 42-0 
. 45 (2H. m). 0. 54-0. 56 (2H. m), 1. 26 
(3H, s). 3. 45 (1H, ddd. J = 1 2 . 20, 3. 9 
0, 3. 9 0 H z ) , 3. 5 3 ( 1 H, dd, J = 1 2 . 20, 1 
0. 2 6 H z ) ^ 3. 79 (2H, s), 3. 86 (3H, s). 
4. 33 (1H, d, J=17. 0 9 H z ) , 4. 42 (1H. d 
, J=17. 0 9 H z ) . 4. 67 ( 1 H, dd, J=10. 26 
, 3. 9 0Hz) , 6. 85-6. 9 1 ( 4 H, m) 
Hflgfll3 6 

2 - (3->»P^>^;i/y h * •> - 4 - y b * •/ 7 x x ao * & 

* *) > - 5 - * > ($t 1 <D4l&QlN o . 3 6 ) g> & Jft 
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(1) 3 - ? P^Vf- Jl t h * i/ - 4 - ;< Ky^>X7Afh 
K 

^Jfe^J 4 (1) t n%k<D^&*m 7i*f;P7/b3-^©^ 

p^>^;U/ h * i/ - 4 - y h * •> ^ > X 7 ^ r fc K ( iR $ 8 0. 
6 % ) * % tz o 

'H-NMR (400MHz, CDC 1 , ) 5 1 . 36-1 
. 42 (2H, 1. 56-1. 66 (4H, m), 1. 83 

-1. 92 (2H, m ) s 2. 46 (1H. m). 3. 94 (2H 
, d, J=7. 3 2 H z ) , 3. 95 (3H, s), 6. 97 (1 
H. d. J = 7 . 8 1 H z ) > 7. 41 (1H, d. J = 1 . 95 
Hz^ 7. 44 (1H, dd. J = 7. 81. 1. 9 5 H z ) s 
9 . 8 4 ( 1 H, s ) 

(2) 2 - 7 x J - 1 - (3-y^a^>f-^yh + ->-4-yh 
+ •> 7 x — ;i/ ) i ^ y - ;u 

i c i > tm&v>^&zm^, 3. 4-^ ^^>x 

7^ftFffli^»)i:, 3-^^n^>^;uy h * •> - 4 - y h * 
^>X7^ft K£&ffi L s ^ftfeSft© 2 - 7 ; y - 1 - (3 
o^yf /M h * •> - 4 - > h + i-/l/) x 9 J - ;U * 

'H-NMR (400MHz. CDC1 3 ) 5 1.36-1 
. 39 (2H, 1. 58-1. 64 (4H. m)> 1. 84 

-1. 87 (2H. m) N 2. 44 (1H, m) ^ 2. 81 (1H 
, dd. J=12. 70. 7. 8 2 H z ) , 2. 98 (1H, dd 
. J=l 2. 70. 3. 9 0 H z ) . 3. 85 (3H. s), 3. 
88 (2H. d. J = 7 . 3 2 H z ) , 4. 56 (1H. dd, J 
=7. 82. 3. 9 0 H z ) , 6. 85 (2H. s)> 6. 93 ( 
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1H, s) 

(3) 2 - (3->^D^>^^yh + >- 4- yh + ->7x^;U 
£M]3 (2) iH«0$ft*JI!l\ 2-7^7-1- (3-* 

y : J fr* * v - \ - / Y * i/ v s. - >v) ? ; - ji<Dfrt> K) iz, 2 
-7; y - I - ( Z - : s 9 a Ky ? jl / h * -> - 4 - / b * •> 7 x 
-;U) x?/-yl/£&fflL, fc*feB#®«llie4;i:&«& (JR* 2 5 . 
2 % ) & » fc o 

'H-NMR (400MHz, CDC 1, ) 6 1. 35-1 
. 39 (2H. m), 1. 56-1. 67 (4H. m) „ 1. 83 
- 1 . 90 (2H, m) , 2. 44 (1H, m. J = 7 . 33Hz 
)^ 3. 47 (1H, ddd, J = 1 2 . 2 1. 3. 42, 3. 4 
2Hz) , 3. 5 7 ( 1 H, dd, J = 1 2 . 21, 10. 25H 
z), 3. 86 ( 3 H , s) N 3. 89 (2H, d, J = 7. 33 
Hz), 4. 35 (1H, d, J = 1 7 . 0 9 H z ) N 4. 46 ( 
1H. d, J = 1 7 . 0 9 H z ) , 4. 70 (IH. dd, J = l 
0. 25, 3. 42Hz). 6. 22 (1H. broad), 6. 
86 (1H. d. J = 8 . 3 0 H z ) N 6. 87 (1H, dd. J 
=8. 30. 1. 9 5 H z ) , 6. 94 (1H, d. J=l. 95 
H z ) 

nmn 3 7 

2 - [4-yh*S/-3~ [2 - ( \ - i- y 1- x h * •> 3 7 x 
u >- 5 y 1 gHfc&qfrN 0. 37) q£eK 

(l) 4-yh*->-3 - [2 - (I - t7f^) x h+^] ^y 

$Zmm 4 (l) <LIH|*l©#&£fflV > 7x*f^7^3-;l/©^ 
2 - ( l - + 7 x?y-,u£{$fflU |feS^(!)4 
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- / h * •> - 3 - [2 - ( 1 - 7 * ;l/ ) iK'>] ^>X7/bf 
t K (JR* 5 4. 1 %) *m tzo 

'H-NMR (400MHz, CDC I » ) 6 3 . 67 (2 
H. t, J = 7 . 8 1 H z ) , 3. 96 (3H, s ) , 4. 41 ( 
2H. t. J = 7 . 8 1Hz) , 6. 98 (1H. d. J = 8 . 3 
0 H z ) , 7. 37 (1H. d, J = 1 . 4 7 H z ) , 7. 4 1- 
7. 46 (2H, m) , 7. 48 (1H, dd, J=7. 82, 0 
. 9 7 H z ) , 7. 51 (1H, dd, J=3. 42, 1. 47H 
Z ) , 7. 55 (1H, dd, J = 6 . 84, 1. 4 7 H z ) , 7 
. 77 (1H, dd. J = 6 . 84, 2. 4 5 H z ) , 7. 87 ( 

1H, dd, J = 8 . 30. 0. 9 7 H z ) , 8. 11 (1H, d 
. J=8. 3 0 H z ) , 9. 80 (1H, s) 

(2) 2 - T i J - \ - [ 4 - / h * •> - 3 - [2 - (l-t7f 

)V) i^->] 7 x - ;i/ ] x * y - ;i/ 
Sffiftl l ( l ) £ffi«©#i**ffl^ 3, 4-^h*^>X 

7 ^fk K<Dfr*> 0 4 - > h * •> - 3 - [2 - (l-t7f* 

-1- [4->h*->-3 - [2 - (l-t7f A) xh + j/] 7 

'H-NMR (400MHz, CDC 1 , ) 6 1.13(2 
H. broad), 2. 73 (1H. dd. J = 1 2 . 21. 7. 

8 1 H z ) , 2. 93 (1H. dd, J=12. 21, 3. 90H 
z ) , 3. 13 (1H, broad), 3. 66 (2H. t, J= 
7. 8 1Hz) > 3. 87 (3H, s), 4. 35 (2H. t, J 
=7. 8 1 H z ) , 4. 50 (1H. m) , 6. 84-6. 91 ( 
3H, m), 7. 40-7. 55 (4H, m), 7. 77 (1H. 
dd. J = 9. 28, 1. 9 5 H z ) , 7. 87 (1H. d. J = 
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7 . 3 3 H z ) , 8. 12 (1H. d. J = 7 . 8 1 H z ) 
(3) 2 - [4-yh*->-3 - [2 - (l-t7f^)xF^ 

1 7 x — * Jl* >) > - 5 > 

fgffeffl 3 (2) 2 - 7 i y - 1 - ( 3 - ^ 

-7;;-l - [4 - > h*>> - 3 - [2 - (l-t7f;P) xf> 

+ •>] 7x^;u] x^y-^^^fflt, fei*t£^ (ir 

$53. 2 %) *mtz 0 

'H-NMR (400MHz, CDC1 3 ) 6 3.39 (1 
H. ddd, J = 1 1 . 72, 3. 42, 3. 4 2 H z ) , 3. 4 
7 (1H, dd. J = 1 1 . 72, 10. 2 5 Hz) , 3. 67 ( 
2H. t, J = 7 . 8 1Hz), 3. 89 (3H, s ) > 4. 29 
(1H, d. J = 1 7 . 0 9 H z ) . 4. 35 (2H, t. J = 7 
. 81Hz), 4. 39 (1H, d. J = 1 7 . 0 9 H z ) , 4. 
63 (1H. dd, J=10. 25, 3. 4 2 H z ) , 6. 06 ( 
1H. broad), 6. 87-6. 88 (3H, m), 7. 41 
-7. 46 (2H, m), 7. 48-7. 55 ( 2 H. m), 7. 
78 (1H, dd, J=6. 35, 2. 4 5 H z ) , 7. 87-7 
. 89 (1H, m). 8. 12 (1H, d, J = 7 . 8 1 H 2 ) 

nmm 3 8 

2 - (3-->^P7'f-;i/y h ^ -> — 4 — y h^i/7x-;i/) ;u 
'J>-5-t> OlOft^ttNo. 3 8) C^H 

(1) 3-^D7"f;M b * •> - 4 - > h * i/ O X 7 Jl> 7 s t K 
*Jfe0M (1) t |5]&CD¥-&£ffl ^ 7x*f ;l/7^3-;K5*> 

a 7* ^ ;U ^ h * •> - 4 - > h*i"OX7;l/Tfc K (iR$7 7. 1 

%) *»fco 
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'H-NMR(400MHz, CDC1 3 ) 6 1. 84-2 
. 01 (4H, m) , 2. 14-2. 22 (2H, m), 2. 86 

(1H, m)s 3. 94 (3H, s), 4. 06 (2H, d, J = 
6. 83Hz)s 6. 97 (1H, d , J=8. 3 0 H z ) . 7. 
41 (1H. d, J = 1 . 9 5 H z ) , 7. 44 (1H, dd, J 
=8. 30, 1. 9 5 H z ) > 9. 85 (1H, s) 

(2) 2-7W-1- (3 - '>?o7f h + >- 4- > h * 
•> 7 x — ) x 9 J — to 

1(1) <h|al&©#&£ffl^ 3, 4-^ 
7/i/f t F«)i^*)i:,-3-^D7'f-;M h + ->-4-^ h * •> 
/^X7^ft K*ttfflL, JtfeHf*© 2-7;/-l - ( 3 - •> 

?n^f ;M h * *> - 4 - / K^i-*) x ? / - A> £ 0 
'H-NMR(400MHz. CDC I ! ) 5 I . 18 (2 
H, broad). 1 . 83-1. 99 (4H, m) , 2. 12- 

2. 19 (2H, m), 2. 78-2. 87 (2H. m). 2. 9 

8 (1H, dd, J = 1 2 . 70, 3. 9 0 H z ) . 3. 15 (1 
H, broad). 3. 84 (3H, s ) , 4. 01 (2H, d, 
J = 6 . 8 4 H z ) > 4. 56 (1H, dd. J = 7 . 82, 3. 

9 0 H z ) , 6. 84 (1H, d, J = 8 . 3 0 H z ) . 6. 87 
(1H, dd. J = 8 . 30, 1. 9 5 H z ) . 6. 93 (1H, 
d , J = 1 . 9 5 H z ) 

(3) 2 - (3-->?n7*f^/^ + 

***y >- 5 -*> H«§#i3 (2) £|5j&©#-&£ffl^ 2- 

y - /KD 9 IC\ 2 - 7 ; -/ - 1 - (3--^a7*fJ^ 

- 4 - > h*<>7x-^) i^-^**ISL, «fefflftO*!IIS^k 

£«B (M 4 8. 8 %) £»fco 
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'H-NMR (400MHz, CDC 1 i ) 6 1 . 82-2 
. 01 (4H, m) . 2. 13-2. 21 (2H, m) , 2. 84 
(1H. m), 3. 47 (1H, ddd, J = 1 2 . 21. 3. 4 
1, 3. 4 1 H z ) , 3. 57 (1H, dd. J = 1 2 . 2 1, 1 
0. 2 5 H z ) . 3. 86 (3H. s ) , 4. 01 (2H. d, J 
= 7. 3 3 H z ) , 4. 35 (1H, d, J = 1 6 . 6 0 H z ) , 
4. 45 (1H, d, J=16. 6 0 H z ) , 4. 70 (1H, d 
d. J = 1 0 . 25, 3. 4 1 H z ) , 6. 23 (1H, broa 
d)> 6. 85 (1H, d, J=8. 3 0 H z ) , 6. 89 (1H 
, dd, J = 8 . 30, 1. 9 5 H z ) , 6. 94 (1H, d, J 
= 1 . 9 5 H z ) 

mmm 3 9 

2 - [3 - (2 - J <f-Jl7u#*is) H-y^y7x-/H ^ 
y^t-'J>-5-t> (ilCl^lNo. 3 9)<Z)&fifc 

(1) 3 - (2->f;^P* + -» - 4 - / V * > X7 fr? 
h K 

H!fe0l]4 (1) £|5lt£<D#&£ffll^ 7i*fA7A3-M^ 

n # * ^ ) - 4 - / h*->^yX7^7hF (iR$7 5. 8%) £ 

'H-NMR (400MHz, CDCl,) <5 1.05(6 
H. d, J = 6. 83Hz) , 2. 19 (1 H, m, J = 6. 83 
Hz) N 3. 83 (2H, d, J=6. 8 3 H z ) , 3. 95 (3 
H. s), 6. 97 (1H. d. J=7. 8 1 H z ) , 7. 40 ( 
1H, d. J = 1 . 46Hz), 7. 44 (1H, dd, J = 7 . 
8 1, 1 . 4 6Hz) , 9 . 8 4 ( 1 H, s ) 

(2) 2 - 7 ; y - 1 - [3 - (2-yf-*7n#**>) - 4 - J 
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nnm i c 1 ) £H*©#i**ffl^s 3, 4-yyh*->^>x 

TA'ftFOi^Hi:, 3 - ( 2 - / f- ;U 7 D # * > ) - 4 - ^ h 
+ y^>X7;Uxt Kfcttffl U ^HfeHftO 2-7W-1- [ 

3 - ( 2 - y f - ;u 7 p # * •> ) - 4 - / h * *> 7 x - ;u ] 

'H-NMR (4 0 0MHz. CDC h ) <5 1. 03 (6 
H. d, J = 6 . 83Hz), 1. 18 ( 2 H, broad), 2 
. 17 (1H. m) „ 2. 81 (1H, dd, J = 1 2 . 6 9 , 7 
. 8 1Hz), 2. 9 8 ( 1 H, dd, J = 1 2 . 69, 4. 39 
Hz), 3. 17 (1H. broad). 3. 78 (2H, d. J 
= 6 . 8 3 H z ) x 3. 85 (3H, s ) , 4. 56 (1H, dd 
, J = 7 . 8 1, 4. 3 9 H z ) > 6. 85-6. 92 (3H, m 
) 

(3) 2 - [3 - ( 2 - t * At f n # * •> ) - 4- >h + /7i- 
;i/ ] * ;i/ * > - 5 - * y 

nnm 3 (2) tH*c#a*ffli\ 2 -r w - 1 - c 3 - * 

>s;;u*+j/-4-/h*->7x-;i') x 9 J - ;i/©^fc «9 K> 2 
- 7 ; 7 - 1 - [3 - (2-y^^7 p a^+v) - 4- ^h + ->7 

7 %) *f*fc a 

'H-NMR (400MHz, CDC h ) <5 1. 04 (6 
H, d, J = 6. 8 3 H z ) > 2. 17 (1 H, m, J = 6 . 83 
Hz), 3. 47 (1H. ddd. J = 1 2 , 21, 3. 42, 3 
, 42Hz) , 3. 56 (1H, dd, J = 1 2 . 2 1. 10. 2 
5Hz) , 3. 78 ( 2 H , d. J = 6 . 8 3 H z ) . 3. 86 ( 
3H. s ) . 4. 34 (1H. d, J = 1 7. 0 9 H z ) , 4. 4 

6 4 
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4 (1H, d, J = 1 7 . 0 9 H z ) , 4. 69 (1H, dd, J 
= 10. 25, 3. 4 2 H z ) , 6. 36 (1H, broad), 
6. 86 (1H, d. J = 8 . 3 0 H z ) , 6. 89 (1H. dd 
, J = 8 . 30. 1. 9 5 H z ) . 6. 93 (1H. d, J = 1 . 
9 5 H z ) 

mmm 4 0 

4 - x ^ ;u - 2 - [3 - ( 2 - >f >^-;U^-^->) - 4 - > h * •> 
7 x-;u] j &;u^'j>-5-^>( jgi gMb£0BNo . 4 0) 

2 l<hEtR©#££fflH. a Mb,* mofrfrt) IZ 3-7-fb 
i^^^fiEfflU &ftifctfe@ft®l§fe4b£$) («* 9 9. 0 %) £ 

•H-NMR (400MHz, CDC 1 , ) 6 1.20(3 
H, t, J = 7 . 3 3Hz), 3. 24 (2H. dd. J=16. 
60. 3. 9 1 H z ) . 3. 32 (1 H, dd. J=12. 20. 
3. 4 2 H z ) , 3 . 36-3. 4 6 ( 3 H, m) . 3 . 52-3 
. 59 (1H, m),3. 54 (1H. dd, J=12. 20, 1 
0. 2 5 H z ) . 3. 82 (3H. s), 4. 31 (1H. d, J 
= 16. 6 0 H z ) . 4. 42 (1H. d. J = 16. 60Hz) 
, 4. 74 (1H, dd. J=10. 25. 3. 4 2 H z ) , 5. 
22 CI H, m), 6. 88 (1H. d. J = 8. 30Hz), 6 
. 94 (1H, dd, J = 8. 30. 1. 9 6 H z ) , 7. 00 ( 
1H. d, J = 1 . 9 6 H z ) , 7. 17-7. 20 (2H, m) 
, 7. 22-7. 25 (2H. m) 
Hifefi] 4 1 

2 - [3 - [2 - (4-7;^D7i-;H x h 4- ♦> ] - 4 - > h 
* -> 7 x x;u] - 4 - S ? Jl*Jl* V > - s - * >( ^1 Oil^m 
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No . 4 1) <Z>£J& 

mmm 1 2tra«i©#j**fflt^ 2 - o. 4 k*>7 * 

y y- 5 -*><Dfrt><0 £$Jfc#| 3 2 T®Jii£n& 2 

- [3 - [2 - (4-7;l/?fa7i-;U) x h * •> ] - 4- ^h + 
i/7i-;H * ;u* y y- 5 -* U fc*fetttt©l*ieft 

(JR* 9 2. 5 %) *»fc, 
'H-NMR(400MHz, CDC 1, ) <5 3. 00 (3 
H. s)> 3. 13 (2H. t, J=7. 3 2 H z ) . 3. 29 ( 
1H, dd, J = 1 2 . 2 1. 3. 4 2 H z ) , 3. 52 (1H. 
dd, J = 1 2 . 21, 10. 7 4 H z ) , 3. 86 (3H, s) 
, 4. 20 (2H, t. J = 7 . 3 2 H z ) , 4. 29 (1H. d 
, J = 1 6 . 60Hz)s 4. 39 (1H, d, J = 1 6 . 60H 
z), 4. 72 (1H. dd, J = 1 0 . 74, 3. 42Hz) , 
6. 86-6. 91 (3H, m), 6. 98-7. 02 (2H. m 
) „ 7 . 2 4 - 7. 2 7 ( 2 H, m) 

4 2 

2 - [3 - [ (l-7i-;l/->^pypb'^) * h *±] - 4 - J 
h^->7x-^] - 4 - / ± A/* 'J > - 5 - * > ( ^1 (Dit& 
|NjK 4 2) 

HlkM 1 2 £|if]$©#&£ffll>> 2 - (3, 4-'^K'>7x 

-;i/) y y- 5 - * >ofrt> o KUttefli 3 4 2 

- [3 - [ ( 1 - 7 x - ;U i/ * P 7° D \£JI) ^h + ->] - 4 - y h 

-fk6«j 100%) *»fc 0 

'H-NMR(400MHz, CDC h ) 6 0. 98-1 
. 00 (2H. m)> 1. 04-1. 07 (2H, m) ^ 3. 00 
(3H. s)> 3. 25 (1H, dd, J = 1 2 . 70, 3. 42 

6 6 
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Hz). 3. 47 (1H, dd, J = 1 2 . 70, 10. 74Hz 
) , 3 . 8 0 ( 3 H. s ) , 4 . 11 ( 2 H. s ) , 4 . 2 8 ( 1 
H. d. J = 1 6 . 6 0 H z ) , 4. 38 (1H, d. J = 1 6 . 
6 0 H z ) , 4. 67 (1H, dd. J = 1 0 . 74, 3. 42H 
z ) . 6. 79 (1H. d, J = 1 . 4 7 H z ) , 6. 83 (1H 
, d, J = 8. 3 0 H z ) . 6. 86 (1 H, dd, J = 8 . 30 
, 1. 4 7 H z ) N 7. 19-7. 22 (1H, m ) x 7. 28- 
7 . 3 1 ( 2 H. m) . 7 . 4 3 - 7. 4 5 ( 2 H, m) 

mmm 4 3 

2 - [3 - [ (1 - yf^-/^nynl:';H / - 4 - / h 

4->7x~;i/3 - 4 - J * Jl * * V > - 5 - * >( £i (Djt&Wl 
No . 4 3) 0&fife 
£fam 1 2 £ |S|fll©#&£ffll^ 2- (3, 4->>yh + >>7x 

■* >j > - 5 y<Dfrh <o tz^mm 3 5 TS8at £ n& 2 

- [3 - [ ( \ - t ? )V i/ t v 7 u ¥ )l) ^ h + v> ] - 4- ^ h * 

&® (JR-* 10 0%) ^j|t 0 

'H-NMR(400MHz, CDC 1. ) 5 0. 42-0 
. 45 (2H, m) , 0. 54-0. 56 (2H, m), 1. 27 

(3H, s ) , 3. 01 (3H, s), 3. 31 (1H, dd, J 
= 12. 20, 2. 9 3 Hz), 3. 5 5 ( 1 H, dd, J = 1 2 
. 20, 10. 2 5 H z ) , 3. 79 (2H, s). 3. 86 (3 
H, s). 4. 30 (1H, d. J=16. 60Hz). 4. 40 

( I H, d . J = 1 6 . 6 0 H z ) , 4. 73 (1H, dd, J = 
10. 25, 2. 93Hz) , 6. 86 (1H, d, J=8. 30 
Hz), 6. 89 (1H, dd. J=8. 30. 1. 9 5 H z ) . 
6. 92 (1H. d, J = 1 . 95Hz) 

6 7 
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mmm 4 4 

2 - (3-->^p^>^^^ h^r^-4-y b * > 7 x - ;U ) - 4 

- y ^>l/^r>>l/» 'J > - 5 - * >( ^1 0ft:£%)No .44) <£> fife 
^JfetfiJ 1 2 £ [aU$0#-S£ffl^> 2 - (3, 4-^K'>7i 

^;U) »J > - 5 - * ><Dfrt> <9 KHiM 3 6Tl!!ii;**l£2 

- (3-->^a^>5 L >'U> h * •> - 4 - > b * •> 7 x - ;U ) * * * 

■j > - 5 - * >£teffl u iteLteitto^M^ (Mi 0 0 %) 

'H-NMR (400MHz, CDC h ) 6 1 . 32-1 
. 42 (2H, m), 1. 54-1. 68 (4H. m) , 1. 83 
-1. 92 (2H. m). 2. 44 (1H. m). 3. 02 (3H 
, s ) , 3. 32 (1H, dd, J = 1 2 . 21, 2. 93Hz) 
. 3. 56 (1H, dd, J=12. 21, 10. 7 5 H z ) , 3 
. 86 (3H. s ) , 3. 89 (. 2 H , d, J = 7 . 3 3 H z ) > 
4. 31 (1H, d, J = 16. MHz) , 4. 41 (1H, d 
, J = 16, 6 0 H z ) , 4. 75 (1H. dd, J = 1 0 . 75 
, 2. 93Hz)s 6. 85 (1H. d, J=8. 3 0 H z ) . 6 
. 88 (1H, dd, J = 8 . 30, 1. 4 6Hz), 6. 94 ( 
1H, d. J = 1 . 46Hz) 
fgfifefl] 4 5 

2 - [4-yh*>-3 - (trans-4-7x-;W->?o^* 
•> jl it * -> ) 7 ±-Jl] - 4 - t * )l * )l » D y - 5 - * y ( % 1 
Oft^ftNo . 4 5) <D&J& 

mmm 1 2 tm&o^&zm*.^ 2 - (3. i-^h + ^i 

-JV) U > - 5 - * KHSteW 3 3 TS!!i££ 2 

- [4->b**>-3- Ctrans-4-7x-;l/^^n / \ + i> 
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mfc<t&® («* 8 5 . lK)*fffc 0 

'H-NMR (400MHz, CDC 1 , ) 6 1. 55-1 
. 7 4 ( 4 H , m ) . 2 . 0 0 - 2. 0 3 ( 2 H . m ) N 2 . 27 
-2. 29 (2H, m), 2. 56-2. 61 (1H. m) , 3 . 
02 (3H, s ) , 3. 33 (1H, d d . J = 1 2 . 21. 3. 
4 1 H z ) > 3. 56 (1H, dd, J = 1 2 . 2 1 , 10. 75 
Hz). 3. 87 (3H. s), 4. 23-4. 28 (1H, m) 
„ 4. 32 (1H, d, J=16. 6 0 H z ) , 4. 42 (1H. 
d. J = 1 6 . 6 0 H z ) , 4. 75 (1H, dd, J = 1 0 . 7 
4, 3. 4 1 H z ) , 6. 8 9 ( 1 H, d, J=8. 3 0 H z ) . 
6. 9 3 (I H, dd, J = 8 . 30, 1. 9 5 H z ) , 7. 01 
(1H, d. J = 1 . 9 5 H z ) . 7. 18-7. 32 (5H, m 

) 

mmm 4 6 

2 - [4-y h * S/ - 3 - ( 2 - ^> ;P * •> a: h 3- ♦> ) 7 x - 
- 4- ^f;^;i/,t'J >-5-t>( ji gft^iNo . 4 6 
) Q£fife 

2iH*©?ft*«^, 2 - ( 3 , 4 - if y h * >7 x 

u > - 5 - * >v>ti^t><o iz%mm 3 o $ n* 2 

- [4-y h 4- : s - 3 - (2 -<>y;l/t+->x h + ->) 7 ^ ^ 

9 3. 1 %) £f#fc 0 

'H-NMR(400MHz. CDC 1, ) <5 2. 99 (3 
H, s)> 3. 27 (1H, dd, J=12. 21, 3. 42Hz 
) s 3. 50 (1H, dd, J = 12. 21, 10. 7 4 H z ) . 
3. 87 (3H, s). 3. 88 (2H, t, J = 4. 88Hz) 
, 4. 24 (2H, t, J = 4 . 8 8 H z ) , 4. 29 (1H, d 

6 9 
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, J = 1 6 . 6 0 H z ) , 4. 39 (1H. d , J = 1 6 . 60H 
z), 4. 64 (2H, s ) , 4. 71 (1H, dd. J = 1 0 . 
74, 3. 4 2 H z ) , 6. 86 (1H, d. J = 8 . 30Hz) 
, 6. 91 (1H. dd. J = 8 . 30, 1. 9 5 H z ) , 7. 0 
0 ( 1 H , d , J = 1 . 9 5 H z ) ^ 7. 28-7. 40 (5H, 
m) 

4 7 

2 - [4->h*->-3 - [2 - (l-t7»^) x h * •> ] 7 x 
- 4 - J ? * Jl> * V y - 5 - * y ( &\ <D it&m N o . 4 

7 ) 

$M*0j 1 2iH«fflfttifl!^, 2 - (3. 4 - : J * h x 
* ;l/ * 'J > - 5 - * > © ^ *> «5 K 3 7 T £ *l £ 2 

- [4->h**>-3 - [2 - (l-t7f;b) x h * •> ] 7 x - 

8 8. 2 % ) £ ® tz o 

'H-NMR ( 4 0 0 MHz, CDC 1 3 ) 5 2. 98 (3 
H, s ) > 3. 25 (1H, dd, J = 1 2 . 20, 2. 93Hz 
), 3. 47 (1H, dd, J = 1 2 . 20, 10. 7 4 H z ) , 
3. 67 (2H, t, J = 7 . 8 1Hz) s 3. 89 (3H, s) 
, 4. 26 (1H. d, J = 1 6 . 6 0 H z ) , 4. 35 (2H, 
t, J = 7 . 8 1 H z ) . 4. 3 6 ( 1 H, d. J = 1 6 . 60H 
z). 4. 68 (1H, dd. J = 1 0 . 74, 2. 9 3 H z ) > 
6. 86-6. 88 (3H, m) * 7. 41-7. 45 (2H, m 
) % 7. 48-7. 55 (2H. m) > 7. 77 (1H. dd, J 
= 6. 83, 2. 9 3 H z ) . 7. 88 (1H. dd. J = 7 . 8 
2, 1. 4 6 H z ) ^ 8. 12 ( 1 H , d, J = 8. 30Hz) 

nnm 4 8 

7 0 
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2 - K'/7i-;H - 4 - 

y f- U > - 5 - ^ >( gy <Dit&fy No. 48) 

gfcflll 2 2- (3, 4-x> h*->7x 

'J > - 5 IcHJfe^lJ 3 8 it $ ft £ 2 

- (3-v/?nyf;M h + •> - 4 - > h + 7 x — ;i/ ) * ;l * <) 
y - 5 -* U j*Jtfttttt©HE<t^«J (JR^ 9 9 . 9 % 

'H-NMR (4 0 0MHz, CDC 1 » ) 8 1.82-2 
. 01 (4H, m). 2. 13-2. 21 (2H, m) , 2. 84 

(1H, m) ^ 3. 02 (3H. s), 3. 32 (1H, dd, J 
= 12. 21, 3. 4 2Hz), 3. 5 6 ( 1 H, dd, J=12 
. 2 1, 10. 7 4 H z ) , 3. 85 (3H, s), 4. 01 (2 
H, d, J = 6. 84Hz), 4. 31 (1H, d, J = 1 6 . 6 
0Hz), 4. 42 (1H. d, J=16. 6 OHz) , 4. 75 

(1H, dd, J=10. 74, 3. 4 2 H z ) , 6. 85 (1H 
, d, J = 8. 30Hz), 6. 89 (1H, dd. J = 8. 30 
, 1. 9 5 H z ) , 6. 94 (1H, d, J = 1 . 95Hz) 

mmm 4 9 

2 - [3 - (2-yf L ;U7°P^4r->) - 4 - > h * 7 x - ;U ] - 

4->f-;i/g;i/*';>-5-*>( $kl Ofc&ftf No . 4 9 ) <D& 

%nm i 2 trntiKD^ftzm^, 2 - (3, a - » * h * >7 x 
* & * u y - 5 - f > © ^ t> *) iz nmm 3 9 -e sn & * n s 2 

- [3 - (2-yf;^D| + -» - 4- > K/7x^/H * /l> 

* u >- 5 >zmm u &3tfete#®&iett£#i («* 9 9 . 

8 %) *»fc 0 

'H-NMR (4 00MHz. CDCh ) 6 1.04(6 

7 l 
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H. d. J = 6. 8 4 H z ) ^ 2 . 17 (1H, m, J = 6. 84 
Hz)> 3. 02 (3H, s). 3. 32 (1H, dd, J = 1 2 
. 21. 3. 4 2 H z ) , 3. 56 (1H. dd, J=12. 21 
, 10. 7 4 H z ) ^ 3. 78 (2H, d. J=6. 8 4 H z ) , 
3. 86 (3H, s)s 4. 31 (1H, d. J=16. 60Hz 
4. 41 (1H, d, J=16. 6 0 H z ) . 4. 75 (1H 
, dd, J = 1 0 . 74, 3. 4 2 H z ) , 6. 85-6. 89 ( 
2H. m). 6. 93 (1H. d. J = 1 . 47Hz) 
5 0 

2 - [3 - [2 - ( 2 - 4 > y ~ ;U ) x h » y/ ] - 4 - > H * ■> 7 

x-jv] *)\,t» u y - 5 - * y (^ 1 o lb a i N o . 5 0) 

(1) 3 - [2 - ( 2 - >T y 9- to) x h + v/] - 4 - > h*->^< 

ftffiftl 4 (1) iHfllOffttflil', 7i*fA7A'3-*«)fr 
*>DtC, 2- (2--r>^-A/) x^;-;^ffflL, 

3 - [2 - ( 2 - >f > ^ - to ) i h * <> ] - 4 - y h * •> > X T 
y|/f t K («* 7 5. 4 %) ^Sto 

'H-NMR (4 00MHz, CDC 1 , ) 5 2.10(2 
H , q, J = 6 . MHz) , 2. 66-2. 72 (3H, m) , 
3. 09-3. 16 (2H. m), 3. 95 (3H, s ) > 4. 1 
7 (2H, t, J = 6 . MHz) , 6. 98 (1H. d, J = 8 
. 3 0 H z ) , 7. 11-7. 15 (2H, m). 7. 18-7. 
21 (2H, m)> 7. 43 (1H, d, J = 1 . 9 5 H z ) . 7 
. 46 (1H, dd, J = 8. 30, 1. 9 5 H z ) . 9. 86 ( 
1 H, s ) 

(2) 2 - 7 W - 1 - [3 - [2 - i^'> 
] - 4 - J Ky7 i-i] i ? y - ;U 

7 2 
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I (1) iPI«OfS^ffll\ 3, 4-^F + M>X 
7^/fkF©i^9i:, 3 - [2 - ( 2 - >f > x 40 x * •> ] 

-1- [3 - [2 - ( 2 - f >^xAO i f> * i/] - 4- ^h + -> 
7 x - ;b ] x ? y - )i £ m tz o 

'H-NMR (4 00MHz, CDC1, ) 5 2.05-2 
. 10 (2H, m) „ 2. 65-2. 74 (3H, m), 2. 81 
(1H. dd, J=12. 70, 7. 8 1 H z ) , 2. 98 (1H 
. dd, J = 1 2 . 70, 3. 9 1 H z ) , 3. 08-3. 15 ( 
2H, m). 3. 85 (3H. s), 4. 11 (2H, t, J=6 
. 8 4 H z ) . 4. 57 (1H. dd. J = 7 . 81. 3. 91H 
z), 6. 84 (1H. d. J=8. 3 0 H z ) ^ 6. 88 (1H 
. dd. J=8. 30. 1. 4 7 H z ) , 6. 95 (1H. d. J 
=1. 4 7 H z ) , 7. 10-7. 15 (2H. m), 7. 17- 
7 . 2 0 ( 2 H, m) 

(3) 2 - [3 - [2 - (2 - <f y 7 x AO xh + ->] - 4 - J h 
* •> 7 x - Jl ] t/U*>J>-5-*> 

nmms (2) £isj®©^&£ffli^ 2 -7$y-i- o-^ 

> v 7U * * v - 4 - > h * <> 7 x - Jl ) x ? J - © ^ t> <0 K , 2 
-7;/-l - [3 - [2 - ( 2 - >^x;i/) x h + •>] - 4 - 

> h*->7*x;l0 x*y-A,£ftfflU * & IS ft <Z> W £ fl: & «g ( 
iR* 6 4 . 6 %) %®tZo 

'H-NMR (400MHz, CDC I j ) 5 2. 08 (2 
H. q. J = 6 . 8 4 H z ) , 2. 66-2. 73 (3H, m), 
3. 09-3. 16 (2H, m) , 3. 48 (1H. ddd. J = 
1 2. 2 1 , 3 . 4 2. 3 . 4 2 H z ) s 3 . 57 ( 1 H. d d , 
J = 1 2 . 2 1, 10. 2 6 H z ) , 3 . 86 ( 3 H, s ) , 4 . 
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12 (2H, t. J = 6 . 8 4 H z ) . 4. 35 (1H, d. J = 
16. 6 0 H z ) > 4. 45 (1H, d. J = 16. 6 0 H z ) . 
4. 71 (IH, dd, J = 1 0 . 26, 3. 4 2 H z ) , 6. 1 

1 (1H. broad). 6. 87 (1H. d. J=8. 30Hz 
) x 6. 90 (1H. dd, J = 8 . 30, 1. 4 7 H z ) , 6. 
96 (1H, d, J = 1 . 4 7 H z ) . 7. 12-7. 15 (2H 
, m) > 7 . 17-7. 22 ( 2 H, m) 

mmm 5 1 

2 - [3 - [2 - (2 - J J. H * •> ] - A- /h*->7 
J.-JI] - 4 - / ± >\< g * * 'J > ~ 5 - * > ( ^ 1 Oft^ftN'o ■ 

5 1 ) Q£f& 

^ttWl2tl^«l©¥ft*ffl^> 2 - (3. 4-*>h*'>7x 

y v - 5 - * ><Dfrt> 10 iz'gmw 5 0 -esiit £ n £ 2 

- [3 - [2 - ( 2 - > x h + •>] - 4- ^h + >7x 

U >- 5 - * L> Mfenkftco^fEft:^ ( 

8 1 . 9 %) 

'H-NMR (400MHz, C D C 1 i ) 5 2. 06-2 
. 11 (2H, m). 2. 66-2. 73 (3H, m), 3. 02 

(3H, s ) . 3. 09-3. 15 (2H, m). 3. 33 (1H 
, dd. J=12. 21, 2. 9 3 H z ) , 3. 57 (IH, dd 
. J = 1 2 . 2 1, 10. 14Hz) , 3 . 86 ( 3 H, s ) * 4 
. 12 (2H, t. J = 6 . 8 4 H z ) , 4. 32 (IH, d, J 
=16. 6 0 H z ) . 4. 42 (IH, d. J=16. 60Hz) 
s 4. 76 (IH, dd, J=10. 74. 2. 9 3 H z ) , 6. 

86 (IH, d, J = 8. 3 0 H z ) , 6. 90 (IH, dd, J 
= 8. 30, 1. 9 5 H z ) , 6. 96 (IH, d, J = 1 . 95 
Hz), 7 . 11-7. 15 ( 2 H , m ) , 7 . 16-7. 22 ( 
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2 H. m) 

*mm 5 2 

2 - (3-^P^Pb';M ^->-4-y ^->7i-iH - 4 

- / 'J y - 5 - * > 1 (Dlb^ftNo . 5 2) 6D£fifc 
*tt« 1 2 iB»©^»*ffl^, 2 - ( 3, 4 - V J h*->7 x 

-no y >- 5 -* iz, mmm s tm&z nz> 2 

- (3-^?ayoh';M h 4- •> - 4 - / b * > 7 x - ;U ) * /U * 
'J > - 5 - * >£{£ffl L, 3tfea*ltt©Jifefl:£tl (*$76. 2 % 

) fco 

'H-NMR (400MHz, CDCh ) <5 0. 34-0 
. 38 C 2 H , m), 0. 63-0. 68 (2H. m), 1. 31 
-1. 38 (1H, m), 3. 02 (3H, S), 3. 32 (1H 
. dd. J = 1 2 . 69, 3. 4 2 H z ) , 3. 55 (1H, dd 
, J = 1 2 . 69, 10. 7 4 H z ) ^ 3. 87 ( 2 H, d, J = 
7. 8 1 H z ) , 3. 88 (3H, s), 4. 30 (1H, d, J 
=16. 6 0 H z ) , 4. 41 (1H, d. J = I 6 . 60Hz) 
* 4. 74 (1H, dd, J=10. 74. 3. 4 2 H z ) , 6. 
86 (1H. d. J = 8 . 3 0 H z ) . 6. 89 (1H. dd. J 
= 8. 30, 1. 9 5 H z ) . 6. 93 (1H, d, J = 1 . 95 
H z ) 
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HI 5 3 

3 0 g CD 2 - (.Z-i/9wl> 1 f-Jl'**ri/-4- / h * > 7 x — 
AO * /I/* 'J > - 5 - * y 1 ©<t&«8N o . 2 ) > *L«f 2 5 3 
g % h •? * a 3 •> r > 7" > 6 3 g , {£B& t K a * •> 7 p £ ;Hj ;U 
a - X 4 Ogs Xr7'J>'i5&77«'l/^'7A4g£ML> il 3? © # & 
T' E*8 L T M & m 12 fb &m 1 0 m g * ^ t; «k 9 K L /c 0 
USteffll 5 4 

3 0 g © 2 - (3-yh*y-4-> b * •> 7 x - ;U) * ^* 'J 
>-5-t> (IlClt^iNo. 5) , Hi 2 6 0 g, h^^D 
3 »> r > 7* > 6 6 g . * T T 'J > $ # JV is «7 A 4 g £ il ft L tz \& , 
ISCJffitt' 5 f- >#7°-t?;HC?£«L> & * 7°-tr ;U *< filf SE ffc £ & 

ggfifeff'l 5 5 
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2 - (3 - i/fa^y -4- / h * > 7 x - A/) - 4 

-^f;l/t;l/*'J>-5-t> (ilOft^INo, 1 4) £ J; < 
L ^ tt^&fc 1-5/imtLfciOO. 1 5 g i?L» (325 
/ v i/ r 4 i A. 7W . SSI) 6 0g£ii*0L/Coi§3t© 

HHi 1 

7tX7»yxxf7-t' (PDE) g>aKRtf P D E Pl^?S#g) 

4t&®<DP D EffilFffittfc J: aic II, III 

SL IVMfcJ: O'VUCD, 4 P D E T -f V If -f A£ifc|S L [ 

Trends Pharmacol. Sc i. , 12, 19-27 
( 1 9 9 2 ) ] o IIPDEtt>>/7j±J:0IIALfcfc©*ffll>fc 

0 m a, wm&xtfvmop d et-t vif -r a«5 y r £ 

!5fi5©LA:JlQ/h« (III Sfcit/Vi) ifctiif*^ (IVS) £ 
»»ll»Lfc, ft»***Z OmMt^h'U, EDTA (x^b 
>->'7;>4ftK) 2mlvK PMSF (7i;;Mf;l/^^7^ 
;P 7 ;U * 5 K ) 0. 1 m M > 2-y;^7*l>x^y-^5mM, 
^7"X^f >0. 00 linM, n^yfyo. 0 ltnM^^t;S 
W (pH6. 5) ^T^t^t^ XL> 30000xGT30# 
KiS& Lxm t>tltz2tb±m%4 * v A (Qt7 7 p — x 

h 'J 7 AT?»1 Lfco L/c 7 4 y if >f A (i& * Kftoiift 

St^lIliDMSO ( 7 > f - ;U x;l/ * * •> K ) *lcjg#U 5 m 
MOHI:?/^ •> 7 A££fr 5 0 mM h U Xi£&iH8j& + {cjjSJta L 
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tz 0 ;oSJE«i:±8BOPDE7'fvf^AfcJ;a ! 'H-cAMP 
(III SL IVSP DEOi £) 3 H-cGMP (IS, Vi 

PDE©i^) £&nt IXtiaiL, 3 0ST3 O^IIISJfiJtfc. 
Kfcli 1 0 0 5}}iaoi^:tiaoH?iLfco 
P D E IC «fc oT^Lfc * * b** Ki* 5 ' -7*b*-**'--K r T 

£&£*feJMli^ * 5 A (Q A E -tr 7 y r -y 2 X. 7 r ;U 

-7 v/TttSi) fcffl LT#8t Ifco Lfc 3 H - 7 9 U * •> K © tt 

<DPfi#ft&{i I C sofit (M) tIL IVSJcft-r&PlS&te*^ 2 
ic* L^c &$fc^1f© IS, HI SL VS!lc:tt1-*PlWi£ 
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2m 1 £ ;i/ •> 4* - >0 . 1 mMfc^DMS 0fc*fl?Lfcttlft1&llt 
**llPL/:. *^->«>A^*;7t7-A 2 3 1 8 7 0. 3/zM 
OftllttK J: oT»4ta«*41r** ~ * y -fe > x U - - T 
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(it4^ R, liljUS^tLTU^C, ~C. ©7;u*;l/g : g 

-;u&£^L. R* lid ~C, ©7;P + ^*HL, R, (JtR^ 
If ;Ift$«:tLTU^Ci ~C 5 <D7;u*;ug ; Egs»£W 
LTU^Ci ~ C , ®y^D7;v + /H; |^S^tUU( 
s S^if, IlJSf fc<k O'fiKHJ^f fcStfn /='>«£ < <!: i> 1 AO 

> R < 18l2S*WLTt>J:^C. ~ C « ®7^ + ^S 

f ^ £ igtf ft '> ft < <h lfi©^-rn^f*WLT4>J:lr>7y- 
fr&tmi, R s fcJ; o'R e fcU *nt'ftaiu, tK*^?- : 5 
ftS^f LTU^C, ~ C s ©7;l/ + ;H ; Ijftl^WLTtJ: 

^7 L Dllf££WLTk<fc^7'J--;i>g&£T) 

ft* 2 - 7i-;^ii/*'J y - 5 - * i/^jgft, ^oft^g 
tfettt l < ii*ft£©ig*±»£^n*E*fc wen t> 
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^~;l>g7r££i&*Jl 1 EttOft^tto 

3. R, i)< t 9 Jl& ; n - 7* * ; 2-yf;^Db'^$; > 
? a •/ v t Jl / f - ; •> ^ o-/f f ;H ; <> £ a ^ > f - ;l/ y 

•>^D7*Dt;HfcL<tt'f >^iM*lftSCi ~C 5 
* ; i/ 9 •, •> ? □ 'N * ■> ; 4 - 7i-;^? 

s//wat£ fctt 2 - << y ^-;w*7?*SI**9 i 
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Sfc L < tix h -;l/g£g&g£ Lttt^C, ~C , 

CD7;l/*->l/S ; l/:ti7tf yH"efc5^*5 1 - 4®l>t"n*M 
9Kie«©fl:£4&o 

6. R< Ci -C, 07;i/*;HH< ti 7 x — ^ 
367?* S 1**9 1 - 5 o^f ti*> 1 ««cE*©fl:&1&o 
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